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EXECUTIVE SUMMARY

Phase 1 of the Hawaii Drought Plan was prepared for use by the Hawaii Drought Council to
improve and better coordinate drought management strategies for the State of Hawaii. The plan
lays out a comprehensive vison for how state and local entities can work together to proactively
implement mitigation measures and appropriate response actions during periods of drought to
reduce and minimize the effects upon the people and natural resources of Hawaii. Experiences
with past droughts have shown that the mogt effective gpproach to accomplish thisgod isto
coordinate mitigation response actions between federd, state, and county governments, private
sector, and locd citizensin atimey manner.

It isimportant to note that the plan has been devel oped as a dynamic document, which should be
utilized and updated to reflect changing conditions, new information, and evolving membership

in the various task forces’lcommittees. The plan will be made available on the Hawaii Drought
Webgte (http://www.state.hi.us/dinr/cwrm/drought) to facilitate public access and the review of
future updates.

Phase 1 of the Hawaii Drought Plan identified and prioritized the following key action items for
immediate implementation by the Hawaii Drought Council:

1 Egablish by Governor’s Executive Order, the Hawaii Drought Council whose directive
shall be to prepare and implement a state drought plan to coordinate and enhance current
response measures and to complete implementation of priority mitigation actions to
reduce the effects of drought impactsin Hawaii. The Executive Order should dso
establish a State Drought Coordinator (SDC) position to be assigned to the Commission
on Water Resource Management for administrative purposes. The position should be
established and operationa by October 2000, and should be appropriately funded and
used to support successful implementation of the Hawaii Drought Plan. The Hawaii
Drought Council should aso work with the State L egidature to determine the need for
possible legidation to support the Governor’ s Executive Order and to address future
funding requirements.

2. The HDC, in coordination with the drought task forces'committees, should identify (2-3)
high priority areas and conduct a geographic- specific risk assessment and vulnerability
andydswithin the next 12 — 18 months. The study should include review of existing
monitoring and data collection, assessment of sector-based vulneraility,
response/mitigation limitations and possible solutions, and any other Ste-specific risk
management analyses as may be needed. Based upon the results and analysis of the
selected priority areas, seek to expand the risk assessment and vulnerability study to other
priority areasin the state, subject to available funding.

3. Validate and refine proposed drought indices and triggers developed by the Water
Resources Committee based upon correlation with historical data, past drought events,
etc. for each water use sector (e.g., Water Supply, Agriculture and Commerce, and
Environmentd, Public Hedth and Safety). To the extent possible and in conjunction



with trigger vaidation, assess and develop more effective measures for accurately
predicting the onset of drought conditions prior to reaching Stage 1 drought conditions.

4, The HDC, in coordination with each county, should develop a prototype county drought
plan. One county should be initidly selected for development of the county drought plan
component which should be immediately undertaken and completed within 12 months.
The county drought component should be used to further define county/local
responghilities, the role of the county level drought committees, the interreationship of
county plans/committees to the state drought plan, and existing county response
capability, procedures, and resources. The county plan should dso identify high risk
issues/areas and county specific mitigation measures to reduce drought impacts within
the county. Based upon the results of theinitid prototype county drought plan
component, determine if additiona county-specific drought plans should be developed
for each county.

5. Seek gppropriate funding to undertake and complete preparation of the Agricultural
Water Use and Development Plan (AWUDP) component of the Hawaii Water Plan
within the next 12 — 18 months.

6. Encourage military involvement in subsequent drought planning activities and
incorporate military drought response/mitigation provisions within Phase 2 of the drought
plan.

7. Develop policy dlowing emergency accessto (or seek funding to develop new) standby
water sources and/or storage facilities in drought prone regions for public and private use
during a declared drought emergency.

8. Congder new legidation for agriculturd loans or grants covering drought impacts,
damages, or loses, or Smilar emergency funding mechanism.

Implementation of the plan provisons will become the key chdlenge to the Hawaii Drought
Council and its agency and private sector members. Appropriate resources will need to be
identified (both funding and staffing) to address the priority actions identified in the Phase 1
implementation plan. The success of the plan will ultimately be measured by the abilities of
government agencies, stakeholders, and the genera public to function as ateam to achieve the
goals and objectives necessary to successfully mitigate the impacts of drought upon the citizens
of the State of Hawalii.
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|. INTRODUCTION:

Drought is perhaps the most obstinate and pernicious of natura disasters which at its most severe
form creates vast, windblown dust bowls-eroding the landscape, damaging terrestria and aquatic
wildlife habitat, contributing to widespread wildfire, and cogting hundreds of millions of dollars.
Drought moves dowly and takes months of below norma precipitation to happen and takes more
than one good rainfal to catch up. Wesather isn't the only cause of drought. Drought results
from both naturd events and from human activities thet increase demand for water. Expanding
populations, irrigation, and environmental awareness al put pressure on water supplies. For
years, farmers and ranchers, scientists, economists, smal business owners, environmentalists,
wildlife managers, counties, state government, and the federd government have grappled with

the far-reaching consequences of drought. Drought can lead to tough decisions regarding
dlocation of water, stringent water-use limitations in large urban areas, and problemsin ensuring
safe drinking water as well as adequate water supplies for city, county, and locd fire fighting
efforts. The most common conflicts during drought periods are between older, established uses
such as agriculture versus newer uses such as recreation and municipa water for growing
populations, and between water for direct human use and for ecosystems.

In the past, drought was addressed as a temporary emergency. Actions were taken in response to
impacts, in areactionary fashion. The most important lesson learned in recent yearsisthat the

best time to reduce the impacts of drought is before they occur. It isimportant to develop aplan
that advocates a proactive drought management approach, and the State of Hawaii drought plan
should be framed with this gpproach in mind.

PURPOSE

Droughts and wildland fires threaten al idands of the State of Hawaii in any given year. In early
1998, two counties in Hawaii declared drought emergencies and imposed water conservation
practices. With continued economic growth and development in the wildland /urban interface
aress, the negative impacts of drought in the State of Hawaii will increase in the future. Drought
planning with aggressive preparedness and mitigation measures and annud updating of the plan
based on lessons learned can be effective instrumentsin reducing property lossesand in
enhancing public safety from this natural disaster.

Drought planning holds great promise for reducing the drought impacts, which occur with

greater warning and frequency than other kinds of disasters. This plan is based on the idea that
with foresight, commitment, technology, and citizen and government cooperation, more can be
done to reduce the effects of drought. Preparation for drought should be an ongoing activity to
effectively mitigate itsimpacts when it actudly occurs. Therefore, the State of Hawaii drought
plan focuses on two specific activities: 1) short-term, or immediate activities to address a specific
imminent impact of drought, and 2) long-term or ongoing activities that address the certainty that
drought will occur sometime in the future.



The purpose of this plan is to provide a coordinated and consistent program and a framework for
integrating federa, state, county, and private sector actions to reduce the impact of human
suffering and to minimize property losses due to drought. Phase 1 of the Hawaii Drought Plan is
intended to serve as aworking guide for those agencies that have the capabilities and resources
to devel op effective preparedness and mitigation programs within their areas of jurisdiction. The
success of this plan is heavily dependent on the coordination and commitment of dl levels of
government, as well as the private sector. It iswell recognized that effective drought planning

and mitigation programs may well reduce the need for extensive federa, state and county
emergency relief expenditures usudly draw upon to assst farmers and ranchers, and can assst
rebuilding of local economics, and reduce conflicts over competition for water during drought.

SCOPE
Key dementsto a successful drought plan should include:

A comprehensve rainfdl paitern and climate monitoring system to provide early warning
of emerging droughts to decision makers, stakeholders, and the genera public.

A network of people and/or organizations who can effectively assess evolving impacts of
water shortages on agriculture, recreation, hydropower, municipa and domestic water
supplies, wildlife, and other areas that are sengitive to reduced rainfdl and fluctuationsin
water supply.

Clear palicies and establishment of response entities to implement immediate and short-
term response measures to reduce drought impacts and longer-term mitigation messures
to reduce the future impacts of droughts.

The Drought Plan should aso include a description of historica occurrences, cimatologica
gatigtics, risk assessments of susceptibility and vulnerability to drought, as well as identification
of potentia impacts related to specific geographica locations. The plan emphasizes
identification of pre- and post drought preparedness and mitigation measures for implementation
by government agencies, stakeholders, and the genera public.

The Hawaii Drought Plan establishes a leadership structure comprised of the:
Hawaii Drought Council
State Drought Coordinator
Water Resources Committee
Environmenta, Public Hedlth, and Safety Drought Task Force
Water Supply Drought Task Force
Agriculture and Commerce Drought Task Force
County-Leve Impact Committees.

Participation in these groups is designed to include, but not be limited to, individuas and/or

organizations that can best share their expertise and familiarity about loca issues, resources, and
priorities regarding drought preparedness and response. Perhaps, more importantly, membership
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in these committees should be comprised of individuas who can effectively communicate and
interact with their congtituents with regard to implementation of mitigation measures established
as part of this plan.

The plan aso proposes development of a public outreach component conssting of drought-
related projects, educational-based programs, and development and initiation of statewide water
conservation measures. In addition, the drought plan makes several recommendations regarding
performance of risk management assessments pertaining to potentia drought impacts.

GOALSAND OBJECTIVES

The goa's and objectives of the Drought Leadership Structure identified above can be briefly
described asfollows:

Timely prediction and monitoring of pre- and post-drought conditions,

Risk assessment of drought-related impacts to agriculture, municipa and industrid water
supply, fire, environment, and idand economies,

Mitigation of drought effects through effective planning actions during both drought and
non-drought periods,; and

Timdy dissemination of drought-related information and data to the genera public and
affected federd, state and county agencies.

As noted above, the success of any plan istied to the effectiveness of its communication and
public outreach component. Accordingly, the Hawaii Drought Plan gppropriately recognizes the
need to develop an effective information dissemination system that incorporates severa
communication techniques targeting water users statewide. These techniques include, but are not
limited to, e-mail, faxes, agency/community newdetters, public notices, press releases, and/or
Internet webgites. Smilarly, TV and radio pots should be included as communication options to
address mgjor drought affected customer groups. Current communication networks utilized by
exiging organizations (e.g. “Hawaii Crop Weether” by the Nationd Agricultura Statigtics
sarvice, “Pacific ENSO Update” by the Pecific ENSO Application Center, etc.) should be
incorporated in the development of a coordinated drought communication system or public
outreach program. The net effect of these efforts must, however, result in timely delivery and
accurate communication of needed data to government decision makers, the generd public and
stakehol ders groups.

PLAN DEVELOPMENT

In conjunction with the development of Phase 1 of the Hawaii Drought Plan, statewide public
workshops were held on each idand during the week of August 7-11, 2000. In addition, a 30-
day review and comment period was provided to receive additiona public input on the plan.
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Written comments submitted (and on file with DLNR) were taken into consderation and are
reflected within Phase 1 of the plan. These concerns, dong with other recommendations
identified during the initia assessment of sector-based impacts will be more definitively
addressed in the next phase (and future iterations) of the Hawaii Drought Plan.

It should be noted that one of the mgjor objectives of Phase 1 of the HDP wasto develop a
planning framework in which to address a multitude of drought-related issues. Theplanis
dructured to be dynamic in nature, utilizing a“living document” gpproach to ded with more
than just response-oriented actions.

Under this approach, the proposed Drought Leadership Structure may change from time to time.
Accordingly, provisons have been established to address such changes, aswell asto dlow for
periodic evauation and revison to the plan itself. With regard to future plan revisons, the
following plan format has been developed to facilitate prospective modifications to the plan:

To guarantee flexibility in the plan’s content, aloose-leaf format is proposed as
opposed to a bound document. The loose-ledf format will dlow for modification
of the origind plan with the least amount of cost and delay.

To dlow access to the plan by the largest possible audience, without the need for
massive document publication cogts, the Hawaii Drought Plan will be posted on
the Internet initidly & the Interim Hawaii Drought Website
(http://mwww.gtate.hi.us/dinr/cwrm/drought/). Timely updates on the status and
progress of specific actions undertaken by the Water Resources Committee and/or
respective Drought Task Forces will be posted to the website. It is hoped that this
process will alow the greatest flexibility and access for continued review,
modification and public use of the drought plan and the data contained therein.



II. BACKGROUND

DROUGHT DEFINED

The definition of drought may have profound implications for the environment and dl segments
of society, yet it may be different for each. A generic definition may be “Drought is a persstent
and extended period of below norma precipitation causing abnorma moisture deficiency having
adverse effects on people, animals, and crops.” Drought diminishes naturd stream flow;
depletes soil and subsoil moisture, and these effects cause socid, environmental, and economic
impacts. A definition of drought may have different functions depending on the godsto be
achieved. The definition must be flexible enough to include a variety of drought Stuations, yet
specific enough to distinguish between various situations, such as true drought emergencies
versus norma cydlica conditions.

The United States experiences two types of drought. One type occurs when large stores of water
in man-made reservoirs, natura lakes, and ground water aguifers are depleted by very long,
unusudly low periods of precipitation. Thistype of drought is caled “ Stored Water” drought.
The second type of drought may be called “Natural Water” drought. It happens quickly and fairly
frequently after just afew weeks or months of below normd rains and has its greatest impacts on
farmers and ranchers who do not rely on irrigation and on some rural communities and the
environment.

HAWAIlI DROUGHT SUSCEPTIBILITY

Droughts have affected the Hawaiian 1dands throughout its history. Farmers, cattle ranchers, and
individuas who rely on catchment water systems and surface stream diversions are the most
severdly affected communities by drought. Wildland fires are susceptible to very dry conditions
and have congderably increased in the sate. Droughts have impacted dmost every idand in
Hawaii with the most severe ones in the past 15 years associated with the El Nino phenomenon.
During the El Nino years, droughts have occurred during the winter-spring period. Asan
example, in January 1998, the National Weather Service' s network of 73 rain gauges throughout
the State did not record a single above-normd rainfal with 36 recording less than 25 percent
(NWS Honolulu Forecast Office). The 0.14 inches of rain recorded for the city of Hilo isthe
lowest monthly total ever observed for any month since records have been kept. Norma January
averageranfal for Hilois9.88 inches. Parts of theidand of Hawaii have had lessthan 10
percent of the norma rainfdl until May 1998. Also, rainfal has been lower than average on
Oahu with many areas experiencing only one-third of normd rainfal.

Thus, droughts have been an integrd part of Hawaii’ s history and will probably continue in the
future in amore severe form. The mgjor criss because of severe drought Situations are water
shortages for human consumption, agriculturd irrigation and severe fire hazard in the forest
reserve. Lack of development of sufficient water resources and weter distribution systemsto
accommodate an increase in population may result in water shortages that become significantly
critica. Crop damage and cattle |osses have been mgjor concerns during periods of severe
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drought, resulting in the implementation of both voluntary and mandatory water conservetion
measures. The ongoing drought has wreaked havoc on the farmers and ranchers of Hawali,
especidly those on the southeastern end of the state. Ranchers are grass farmers and the drought
to ranchers meansless grass. As aredult, the cattle which graze the land, suffer. The
unpredicted three year drought has left the State of Hawalii with reduced carrying capecity (less
cows), lower calf crops, and lower weaning weights, resulting in an enormous 10ss of revenues.
Furthermore to sustain the animalsiit is necessary to purchase supplementa feed and mineras,
and many have experienced increased water costs. According to the atistics given by the
Hawaii Cattlemen’s Council, the estimated |osses the beef cattle industry experienced in 1999 is
over $1.7 million and for 2000 the forecast is that the tentative loss will be over $5 million
because of persstent drought conditions.

The above estimates emphasize the seriousness of drought-related economic losses by Hawalii
cattlemen. The counties of Hawaii and Maui are broadly affected by persstent drought
conditions, while Oahu and Kaua are partidly affected. The economic impacts of drought on
Hawaii’s cattle indudtry (i.e. estimated drought-related loss) for 1999 and 2000 have been
evauated. Increased cattle mortality and reduced caving rates lead to adirect lossin the total
number of marketable cattle. The average live weight for dl marketed cattle in 1999 decreased
by about 10%. Consequently reduced live weights in this group of animasresulted in lessthan
anticipated revenue. In addition to current financia losses, overdl cattle inventory has been
reduced by lower caving rates and sell-off of mature cattle due to the unavailability of
inexpensive feed or forage. Thisinventory reduction will contribute to economic losses for
severd years following drought resolution. The estimated loss for cattle death over normd was
4%, reduction in weaned weights was 89 (Ibs/head), and the reduction in wean percent was 3%
statewidein 1999. The dollar losses from reduced wean weight is $3,291,241, from reduced calf
crop is $687,940, and from increased mortaity is $2,495,750, totaling afinancia loss of
$6,474,931 in 1999. The estimated total financia loss in the same areas mentioned above is
projected to be $9,078,360 in 2000.

Most severe droughts on record in Hawaii have been associated with El Nino— 1982/1983 and
1997/1998. According to the Pacific El Nino- Southern Oscillation Application Center, the dry
conditions, in generd, have been associated with persstent zones of high pressure systems
throughout theidands. Thisfeaiure related to El Nino istypica in thetropica Pecific.

Tables 1, 2 & 3 describe the history of most severe droughts, and the Precipitation Figures for
the Idands of Hawaii.

Tablel: History of Most Severe Droughts

Year Areas Remarks
1901 North Hawaii Serious drought, destructive forest
fires.
1905 Kona, Hawalii Serious drought and forest fires.
1908 Hawaii and Maui Serious drought.




Year

Areas

Remarks

1912

Kohaa, Hawaii

Serious drought and severe
sugarcane crop damage for two
years.

1952

Kauai

Long, severedry spell.

1953

Hawaii, Kauai, Maui, and Oahu

Water rationing on Maui; water
tanksin Kona amost empty; 867
head of cattle have died; pineapple
production on Molokai reduced by
30 percent; rainfall in theislands
has been 40 percent less than
normal.

1962

Hawaii and Maui

State declared disaster for these
islands; crop damage, cattle deaths,
and severe fire hazards; losses
totaled $200,000.

1965

Hawaii

State water emergency declared,
losses totaled $400,000.

1971

Hawaii and Maui

Irrigation and domestic water users
sharply curtailed.

1975

Kauai and Oahu

Worst drought for sugar plantations
in 15 years.

1977-1978

Hawaii and Maui

Declared State disaster for these
islands.

1980-1981

Hawaii and Maui

State declared disaster; heavy
agricultural and cattle losses;
damagestotaling at least $ 1.4
million.

1983-1985

Hawaii

El Nino effect; State declared
disaster; crop production reduced
by 80 percent in Waimea/Kamuela
area; $ 96,000 spent for drought
relief projects.

1996

Hawaii, Maui, and Molokai

Declared drought emergency; heavy
damages to agriculture and cattle
industries; losses totaling at least $
494 M.

1998

Hawaii and Maui

State declared drought emergency
for Maui; County declared
emergency for Hawaii due to water
shortages.




Table2: Precipitation Figuresfor Hilo, Hawaii, in 1998 (Severe Droughts)

Month Actual Precipitation Inches Departurefrom Normal Inches
January 0.13 -9.75
February 24 -7.89
March 167 -10.25
April 886 -6.4

Table3: Precipitation figuresfor Kahului, Maui, in 1998 (Sever e Droughts)

Month Actual Precipitation Inches Departure from Normal Inches
January 0.36 -3.78
February 0.49 -2.38
March 0.18 -2.54
April 127 -057




IIl. DROUGHT LEADERSHIP STRUCTURE

This section presents the structure, function and responsibilities of the organization deding with
drought related issues a the state and locd leve including the: Hawaii Drought Council, State
Drought Coordinator, Water Resources Commiittee, the three Drought Task Forces, and
County/Loca Committees.

HAWAII DROUGHT COUNCIL

The Hawaii Drought Council is the steering group that oversees the implementation of drought
related activities in the State of Hawaii. The Hawaii Drought Plan should be implemented in
conjunction with existing agency authority and responsibility, and shdl provide for coordination
of services to lessen the impacts of drought. The Council consists of department heads of the
key state drought response agencies consisting of the Department of Agriculture (co-chair), the
Department of Land and Natura Resources (co-chair), the Department of Defense, the Chief of
Staff from the Governor’s Office, and four (4) County Officials desgnated by the Mayors. In
addition, ex-officio members participate in the Council activities as advisors. They include the
Hawaii Association of Conservation Districts, Hawali Farm Bureau, Hawaii Cattlemen’s
Council, and private water purveyors.

The Hawaii Drought Council will provide leadership to accomplish the following:

With gpprova of the Governor, develop, implement and maintain a state drought plan;
Review and report drought monitoring information to the public;

Coordinate timely drought impact assessmen;

Identify areas of the state with a high probability of drought and target reporting  and
assistance efforts to those aress;

Upon request, assist in organizing loca/county drought committees;

Authorize ate agency gaff to provide technicd assstance to loca drought committees;
Promote idess, programs and activities for groups and individuals to implement that may
mitigate the impacts and reduce drought vulnerahility.

Propose legidation to state and county legidative bodies for required resources.

Act asrecipients for federa grants, direct appropriation and loca matching for federa
assistance.

Act as coordinating agency for disbursement of emergency aid obtained from al sources
in accordance with the drought plan.

Promulgate and administer rules, as may be necessary to implement recommended
drought mitigation measures.

The Council will meet at least once ayear to review current drought conditions, ongoing
monitoring activities, and planned mitigation and public out-reach work identified in the drought
plan. The Council may meet more often during periods of drought or if conditions or
circumstances warrant. The meeting time, location, and agenda will be coordinated by the co-



chairs in consultation with the other council members. The Council should schedule meetings if
drought indices indicate moderate drought or an “Alert” status existsfor at least one county. Al
mestings will be public meetings with adequate notice provided so to ensure that the public’'s

participation.

The Council will serve as liaison between the various task forces involved with drought
planning/response and the Office of the Governor. It will dso assumethe lead rolein
intergovernmenta drought response coordination and mediainformation releases.

STATE DROUGHT COORDINATOR

A date drought coordinator position should be established as soon as possible to provide
continued focus and leadership regarding drought-related issues. The coordinator would be
respongble for the following tasks:

Manage the state drought plan and ensure that it is maintained,

Provide adminigtrative support to the Hawaii Drought Council, Water Resources
Committee, Drought Task Forces and Local Committees,

Manage the drought web Site;

Ensure that timely water resources and drought forecasts are completed and provided to
the public;

Track assgned work items from the state drought plan to ensure implementation and
follow-through;

Provide afocus point to manage federd, state and local assistance programs and assst
with acquiring funding for program implementation; and

Be the principle spokesperson and contact with the public on drought related issues
Act aslegiddive liason

Devdop and implement specific projects and programs as directed by the Hawaii
Drought Council

WATER RESOURCES COMMITTEE

The Water Resources Committee isthe core of the Hawaii State Drought Plan. The Committee
is respongble for monitoring dl available dimatological data, soil moisture readings, reservoir
storage levels, ground water conditions, weether forecasts and other pertinent information
necessary to anayze the current status and forecasted level of drought conditions in the State of
Hawaii. Thisgroup of water resource, agricultural and climate professionals assesses
information, makes eva uations as to the current and future Status of drought in the State, advises
other work groups and task force members as to the current status level of drought in the State,
and, as necessary, responds to “triggers’ to implement further actions by the other task forces.

The Water Resources Committee is co-chaired by the State Commission on Water Resource

Management and the Honolulu Board of Water Supply. Other members include representatives
from the County water departments, Hawaii Agriculturdl Statistic Service, National Wesather
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Service, State Civil Defense, U.S. Geologicd Survey, the State Climatologist (U of Hawaii), and
key stakeholders (see Appendix 2 for committee member list).

The Water Resources Committee also coordinates the dissemination of drought-related
information such as drought forecast information and provides links to other sources of
information/data which include the Interim Hawaii Drought Website and U.S. Geologica
Survey’s Internet Websites.

The committee will provide monthly updated reports during drought conditions. Reports will be
cleared with the co-chairs of the Drought Council prior to dissemination to other committee/task
forces chairs, the public or pogting on the Interim Hawaii Drought Website. During periods of
moderate to severe drought more frequent reports (weekly) may be utilized to maintain up-to-
date communications with the Hawaii Drought Council and drought task forces, and the generd
public. Mesetings of the committee will occur at least once annualy (more often during periods
of droughts) to review recently completed and/or planned work, to evauate current monitoring
data, and to assess existing “drought-triggers” if any. Such meetings should aso be used asan
opportunity to update committee members on forecasts or other issues related to drought.
Conference cdls and other informa communication may be used to conduct business of the
committee and to provide information to the public and decison-makers.

DROUGHT TASK FORCES

The Drought Task Force component is comprised of three specific functiond groups
representing various sectors potentially impacted by drought and includes those agencies
responsible for drought impact mitigation and assstance. Membership of the task forces
includes awide range of expertise but generaly represents diverse sets of professionas who
have experience in the planning, analys's, and use of water, agriculture, natura resources, fire,
public health and safety and economic resources. They represent the core of the task forces
respongble for ng the vulnerability of their particular sector’ s affected * customers,”
developing long range drategies for assigting their customers, and developing mitigation and
response dternatives to known and unforeseen problems.

The Drought Task Forces monitor and assess current and potentia impacts of impending or
ongoing drought upon the State’ s economy, environment and natural resources. The Task Forces
shdl initiate any and al gppropriate drought responses within the cgpabilities of exising Sate

and federa resources, and advise the Drought Council of any needs that cannot be met through
exiding in-gtate resources. Theinitia findings and recommendations of the task forces are
assimilated into the overal drought plan and help assure efficient response and mitigation
capabilities and documentation for any emergency declaration. Individua agency programs,
however, are not subject to approva by thistask force, which serves only to augment existing

cgpabilities.
Mesetings of the Task Forces will usudly occur a least once annudly (more often during periods

of droughts) to review work completed in the recent past, assess work to be completed in the
near future, update committee members on forecasts or other issues related to drought.
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Conference cdls and other informa communication may be used to conduct the business of the
committee and to provide information to the public and decisor makers.

Water Supply

This Drought Task Force is an assessment, mitigation and response group which collects data
and devel ops Strategies for drought related impacts on a variety of water supply issues such as
rurd and urban drinking water systems, agricutura water systems and other sources, to identify
drought impacts, track their occurrence and determine intensity. The assessments are based upon
available datainduding, but not limited to, information from water sysem managers and
vulnerability assessments of public weter utility systems

The task force will be co-chaired by a County Water Officid and a Private Water System
Manager. Additiond participantsinclude: Representatives from each county water department,
Commission on Water Resource Management, DHHL, Department of Agriculture, Private
Agriculturd Water Purveyors, Private Domestic Purveyors, State Civil Defense, and other
stakeholders (see Appendix G for list of participants).

Agriculture and Commerce

The agriculturd indudtry is severely impacted and damaged by droughts due to its dependency
on rainfal and surface water sources. Drought impacts are not readily discernible and the effects
arelong-term, i.e. stress on livestock from inadequate drinking water causes disruption in the
normal cow-caf relationship and reduction in hedlthy herds, soil erosion potentia greetly
increased due to drying of ground cover, etc. Thereisan urgent need to disseminate information
concerning unpublished effects of drought and to better educate the industry on how to mitigate
the risks from droughts.

This Task Force should assemble periodicaly to review the forecasts provided by the Water
Resources Committee and to coordinate with appropriate federd, state, and county governmental
agencies regarding the assessment of potentia drought conditions occurring in any given yeer.
The task force should aso monitor the effects of ongoing droughts as they may be in progress
and coordinate guidance for affected sectors (i.e. farms and ranches), to obtain finanad rdlief
from available governmenta resources.

The Agriculture and Commerce Task Force is comprised of the Department of Agriculture
(DOA), Hawaii Association of Conservation Digtricts (HACD), Hawaii Farm Bureau Federation,
Hawaii Cattlemen’s Council, Department of Land and Natura Resources, Commission on Water
Resource Management, USDA Naturad Resources Conservation Service, USDA Farm Services
Agency, farmers, ranchers, mgor landowners and other stakeholders (see Appendix G for list of

participants).
Environment, Public Health and Safety

The threat of wildfiresin rura and forested areasis an activity that threatens lives and property.
The closure of mgor sugar plantationsin recent years has dso enhanced therisk of firein areas
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that were once cultivated. Drought conditions increase the severity of wildfire threaet and train
norma fire defenses. As drought conditions worsen, there is a need to make assessments and
identify potentia short- and long-range fire protection impacts. Such evauations are essentid 0
that ongoing protection programs can be effectively strengthened to counter expected thresats.

This Drought Task Force is an assessment, mitigation and response group which collects data
from existing sources to identify drought impacts, track their occurrence, identifies vulnerable
aress of concern and determine intengty on avariety of environmenta, public hedth, fire and
other issues.

The task force is co-chaired by the State Department of Land and Natural Resources, Divison of
Forestry and Wildlife and the Department of Hedlth, Safe Drinking Water Branch. Additiona
participants include: Representatives from the State Fire Council, State Civil Defense Agency,
County Civil Defense Agencies, County Fire Departments, and other stakehol ders (see Appendix

Gfor ligt of participants).

COUNTY/LOCAL COMMITTEES

County/locd committees will be very important to the future implementation of effective

drought planning and mitigation for Hawaii. The local-basad organizations will be the first to
identify drought effects, be respongible for initiad implementation of mitigation activities, and
generdly be thefirdt to respond and manage public hedth, safety and fire related issues. Primary
activities of the locd committeesinclude: monitoring, reporting, assessment, and response (see
Appendices C-F). Theloca committees should identify those aress of highest risk and then
develop specific drategies to mitigate the effects of drought. Primary areas of concern include:
domestic and municipa water supply, fire suppresson, agriculturd water use, limitations on
sewage discharge, and impacts to fish and wildlife, recrestion, tourism and energy use. Planning
for dtuations in advance increases the likelihood that a response will betimdy in minimizing the
potential economic and resource loss. Loca committees should engagein long-term activitiesto
address droughts including: water conservation education, preparation of water use ordinances
for communities, public service announcements, technica support from state or federa agencies,
and assistance to municipa water suppliers to ensure water needs are addressed.

Membership should include participation from a variety of backgrounds and professions.
Participants with experience in drought response/mitigation and businesses directly affected by
drought should be involved. The local committees will dso become afocus point for exchange
of information between the Drought Council, Water Resources Committee and the other Task
Forces.

Further assessment and darification of county/local committee responghilities during drought

emergencies, Specificaly asthey rdate to the overdl function of the HDC and the respective
committeg/task forces shdl be undertaken in Phase 2 of the plan.
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V. DROUGHT MONITORING AND RESPONSE

The Water Resources Committee (WRC) under the leadership of the Hawaii Drought Council
(HDC) met in May, 2000 in Hawaii and decided that the WRC will be involved in monitoring
and prediction of drought, identification of drought indices, and development of “triggers’ to
respond to drought for the State of Hawaii. The committee also discussed reporting
requirements and proposed to issue a monthly report on updated drought conditions.

MONITORING AND PREDICTION

Taking a proactive gpproach to drought management requires continuous monitoring of factors
indicating the onset and extent of drought conditions. This gpproach servesto lessen the dement
of surprise and dlows time for planning and implementing drought mitigation strategies.
Monitoring activities are increased as conditions warrant and continue as long as drought
conditions persst. Monitoring aso provides continuous feedback to decison-makers and helps
determine the short-term actions and response functions.

During the WRC meeting as mentioned above three categories of current monitoring or data
collection were identified as they relate to monitoring and assessment of drought conditions.

These monitoring efforts included climate and wesether, surface water monitoring, and ground
water monitoring.

Climate Monitoring and Data Collection

Federal Agencies

The National Wegther Service (NWS):

- Operates 70 real-time rainfdl stations (located for flood purposes) with 15 stations
co-located with long term Sations
Oversees 220 cooperative network stations (4-5 month delay in receiving data)
Has access to Climate Prediction Center forecasts (four stations inappropriate for
drought)
Monthly Rainfall Summary for the state

United States Geologic Survey (USGS):

40 rainfdl stations (most sations cooperatively funded with other government
agencies)

National Park Service (NPS):
Remote automated Weether Stations (RAWS) in Haeskaa Nationa Park and Hawaii
Volcanoes Nationa Park
Nationa Fire Danger Rating (NFDR) computed for RAWS dtations
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Department of the Army:
RAWS gationsin Makua Valley (3) and Schofield Barracks Area on Oahu, and at the
Pohakuloa Training Areaon the Big Idand

U.S. Department of Agriculture/Hawaii Agriculturd Statistics Service (HASS):
Publishesweekly Hawaii Crop Weather showing impact of weather on crops
Publishes Monthly Livestock Review
Both reports available at http:/Aww.nass.usda.gov/hi
Publications have circulation of about 700

State Agencies

Univergty of Hawai — Manoa (UHM):
Hawaii State Climate Office focuses on dimate research and functions as a historic
climate data clearinghouse

Commission on Water Resource Management (CWRM):

Operates two rainfadl gations on the Big-1dand, datais compiled and archived within
the CWRM

Divison of Forestry and Wildlife (DOFAW):
RAWS on Makaha Ridge and Moloaa Dairy, Kauai; Polipoli (Kula), Maui; and
Puuwaawaa, Hawali
Fire Danger Rating computed for certain RAWS dtations

County Agencies

Kaua Department of Water (DOW)
Allows co-locating of USGS rainfal sations a some DOW facilities

Honolulu Board of Water Supply (BWS)
Operates 17 manually-read rain gages
Computesrainfal index (% of average)

Maui Department of Water Supply (DWS)
Information to be added

Hawaii Department of Water Supply (DWS)
Monitorsrainfal stations (coop. With NWS)

Private
Callection of rainfdl data

Westher monitoring conducted by private agriculturd interests
HC& S has network of RAWS stations for plume management
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Surface Water Monitoring and Data Collection

Federal Agencies

USGS (most data collection sites cooperatively funded with other government agencies)
Operates 74 continuous stream, spring, and ditch gages throughout the state
Redl-time data from 7 stream gages published on the Internet
(http://hi water.usgs.gov)

Annua peak flood discharges monitored at 88 crest stage gages

Water quality data collected at 6 siream gage locations, and at 28 other miscellaneous
Stes

Publishes annud report: “Water Resources Data- Hawaii”

3 more red-time stations to be operational by September 2000

A Hawaii monthly current conditions report will be published on the Internet by
September 2000

State Agencies

CWRM
Coallects limited data on surface water diversons, data is compiled and archived
within CWRM

Department of Agriculture (DOA)
Collects surface water dataon dl sate irrigation systems

Department of Hedth, Safe Drinking Water Branch (DOH, SDWB)
Collects and monitors drinking water qudity datafor public water sysems

County Agencies

Kaua DOW
No activity

Honolulu BWS
Information to be added

Maui DWS
Raw water reservoirs monitored daily
Wailoa Ditch flows monitored and recorded daily
Water trestment plant production recorded daily
Upcountry Water Report prepared daily (combines surface and ground water sources)
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Hawai DWS

Private

Reservoir levels monitored daily
Spring outputs monitored
Surface water flows monitored daily

Surface water monitoring by private agricuturd interests.

Ground Water Monitoring and Data Collection

Federal Agencies

USGS (most data collection stations cooperativaly funded with other government

agencies)

Weater levels recorded at 84 observation wells
Water qudity data taken a 40 wells

State Agencies

CWRM

Collects data from three deep monitor wells: (2) on Oahu, and (1) on Mavi

Four more degp monitor wells planned for completion within the year: (1) on Oahu,
(1) on Maui, and (2) on Hawaii

Collects pumping reports from mgor water usersin the sate (includes mgority of al
permitted users on Oahu and Molokai)

Collects water level datain the Konaregion on the Idand of Hawaii

Collects chloride data in Ewa-caprock region on the Idand of Oahu

DOH, SDWB

Collects and monitors drinking water quality data for public water systems

County Agencies

K

aua DOW

Meterswells

Collects chloride data

Collects water level data

Works cooperatively with USGS on groundwater level monitoring at some monitor
wdlsin Lihue

Honolulu BWS

Meterswdls
Collects data from:
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20 groundwater monitor wells

13 degp monitor wells (transition zone)

Chloride levels monitored

Monthly and weekly reports of pumpage, rainfal, and groundwater levels (internd)
Deveoping groundwater index for monitoring

Maui DWS

Private

H

Pumping recorded daily

County-wide pumping data summarized monthly

lao and North Waihee aquifer pumping summarized weekly and monthly
Collects chloride data

Collects water level data

awaii DWS

Meters pump hours and consumption for deep wells and booster pumps onadaily
bass

Collects chloride data

Collects water level data

Groundwater monitoring by private agriculturd interests

Deficienciesin Present Data Collection

Avallability of ardiable drought forecast methodology.

SPI maps for each idand.

Gapsin present data collection, coordination, and integration with other ongoing
agency data analysis (e.g. Pacific Disaster Cente).

Lack of risk/vulnerability assessments, which can facilitete prioritization of Ste
selection and data collection efforts.

Soil moisture data

Improve surface water monitoring (stream diversions, ditch systems, reservairs).
Long-term data setsfor vaid Setigtica andyss.

Datathat isavailable in areasonable time frame or close to red time in most cases.
Dataused in analyses to be in accessible electronic databases.

More data respective to drought conditions (e.g., rain gages in remote locations,
stream and ditch flow monitoring gages).
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DROUGHT INDICES

There are two popular drought indices. The PAmer Drought Severity Index (PDSI) was not
gppropriate for Hawaii and it was decided that the Standardized Precipitation Index (SPI) should
be used as an initid drought index for the Sate.

The Standardized Precipitation Index (SPI) was developed by Thomas McKee at Colorado State
for use as a drought monitoring tool and has been embraced by agencies such as the Nationa
Drought Mitigation Center and the Western Regiona Climatic Center. The beauty of thisindex
isitsamplicity because it uses only monthly rainfdl asitsinput. Thisamplicity aso makesit

ided for usein Hawaii, where there is ardatively dense network of rain gages. In comparison,
the Palmer Drought Severity Index, which isin widespread use acrossthe Mainland U.S,, is

much more complex and requires temperature and soil moisture as additional datainputs. These
types of additiona data are either sparse or non-existent in Hawaii. Furthermore, the PDSl is
more gpplicable to broad climatic areas and is not suited for representing conditionsin the small-
scale climatic zones of the Hawaiian Idands.

Because the SPI vaues are normalized, the wide range of rainfal conditions across Hawaii can
be assessed on an equd bagis. Furthermore, SPI values can be generated for multiple time
scdes. Thisis extremey ussful for monitoring purposes because drought affects the various
sectors over awide range of time scales. Findly, since the SPI uses standard Setistical
principles, it can aso be used to monitor other data such as stream flow, reservoir levels, and
ground water levels. Table 4 is an example of a drought classification scheme based on SPI.

Table4: Drought Classification based on SPI

SPI Values Designation Timein category
0.00t0 -0.99 Mild Drought 34.1%
-1.00t0-1.49 Moderate Drought 9.2%
-1.50t0-1.99 Severe Drought 4.4%
-2.00or less Extreme Drought 2.3%

The Honolulu Forecast Office (HFO) of the National Weather Service (NWS) has already
taillored the SPI software for use in Hawaii. At present, 59 sites have been sdlected as part of the
SPI monitoring network. These Sites are separated into two groups called the “ quick-look stes’
and the “standard Sites’. The “quick-look Sites’ use data from selected redl-time reporting
dations that comprise HFO' s flash flood monitoring network. Only 16 out of 69 real-time
reporting stations are available for use in SPI cdculations due to the fact that most of these
locations have short periods of record that can result in risky Statistical inferences. The main
benefit of the “quick-look site’ isthat the data are available immediatdly after the end of a month
so0 that SPI vaues can quickly determined. The “standard Sites’ are selected locations from the
NWS Cooperative Observer network. Rainfall readings at these sites are taken manually and
submitted viamail after the end of the month to the NWS Pecific Region Headquarters for
preliminary qudity control. The monthly datafor the “ standard Stes’ are intercepted et this
point and forwarded to HFO for SPI cdculaions. The benefits from the “ standard Sites” are
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reliability of readings and long periods of record (some stations have 100+ year records). The
main drawback is the time lag since roughly one month passes by the time HFO receives
“gtandard Site’ datafor SPI calculations.

Dissemination of SPI vaues will be viathe HFO web ste. The datawill dso be incorporated
into the Hawaii Monthly Rainfal Summary published by the HFO Senior Service Hydrologis.
Average SPI vaduesfor different climatic zoneswill dso be calculated for the purpose of
generating SPl maps. The URL for the HFO web gte is www.nws.noaa.gov/pr/hnl/index.shtml.

In addressing possible drought indices, the Southern Oscillation Index for El Nino events and the
Bhame and Mooley Drought Index were dso mentioned and briefly discussed. It was noted,
however, that the HDC should consider SPI values together with other indices and factors when
making any drought-related decisions.

Palmer Drought Severity Index (PDSI)
Not agood index for Hawaii due to varied geography and climate, index has inherent
lag time, and requires soil moisture data component which is currently unavailable for
Hawaii

Standardized Precipitation Index (SPI)
Will be used as an initid indicator of drought conditions (in combination with other
indices)

Bhalme and Mooley Drought Index (BMDI)
May be hdpful, if not too difficult to caculae

Other Indicatorsof Drought (if available)
Current and projected reservoir storage levels
Current stream flow data
Short-range westher forecasts
Current soil moigture levels
Honolulu BWS Low Groundwater Conditions
Divison of Forestry and Wildlife Fire Danger Rating and Fire Weather Index
DOA gpecid reports for agriculture and livestock losses
FSA gpplications for emergency funding
NRCS gpplications for emergency funding
Department of Defense (Civil Defense) / State and Federal Forestry fire-related
reporting and monitoring; actua burn data

Southern Oscillation Index (SOI)
El Nino indicator, could be used to initiate conservation measures

Pacific Decadal Oscillation (PDO)
The PDO is derived from the leading eigen mode of the North Pacific sea surface
temperatures. It isalow-frequency (i.e,, dowly varying) phenomenon and is marked
by awarm and cold phase, each one lasting for about 20 to 30 years. The recent
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warm phase began in 1977, coinciding with more frequent and stronger EI Nino

events as we saw during the last 20 yrs (e.g., very strong 1982-83, 1986-87, 1991-92,
1994-95, and very strong 1997-98 events). Because El Nino resultsin drought in
Hawaii, the PDO may enhance El Nino, leading to a prolonged and/or severe
Hawaiian drought. A prdiminary andyss of Oahu rainfal index does show an
interdecadd variahility, with a sequence of low rainfal during the last 25 yrs. The

PDO index can be used as a guidance of the longer term rainfal behavior.

TRIGGERING MECHANISM S

Because of the extreme variability of Hawaii’s climate, it was decided that where gpplicable
drought triggers should be developed for different stakeholder sectors from both a statewide
perspective and for different regions within each idand (e.g., Agriculture Sector for the West
Maui Region). It was aso noted that atime duration component should be included when
considering trigger mechanisms. In addition, it was aso recommended that other drought
characteristics besdes SPI indices should be presented when describing various drought stages.
It was suggested that perhaps matrices (tables) could be constructed to depict the different
drought scenarios and associated drought characteristics. The WRC aso decided that for
purposes of response and mitigation, there should be three levels or stages of drought: Stage 1,
Stage 2, and Stage 3.

Description of Drought Stages

Table 5 below is adapted from “Drought Indices’, Dr. Michael Hayes, Nationad Drought
Mitigation Center. It categorizes drought in terms of an SPI value based on McKee et d. (1993).
The McKeetable is based on studies done in Colorado and may not directly apply to Hawaii’s
climate. Thisinformation, however, was considered a good starting point for the proposed
quantification of drought stagesin Hawaii. Nonetheless, further study should be conducted to
compare historical drought events with their corresponding SPI values for the purpose of
vaidating the proposed drought stage “triggers.”

Table5: Drought Stage Categorization based on SPI value

Drought Category SPI Values Timein Category
Near Normd .99t0-.99 68.2%

Stage 1 (moderately dry) -1.0t0-1.49 9.2%

Stage 2 (severely dry) -1.5t0-1.99 4.4%

Stage 3 (extremdy dry) -2.00 or less 2.3%

Validation of Indices and Sector Sensitivity

One of the challengesin using any drought index is the need to correlate the index value to an
actua drought condition. Indices may be vaidated by comparing historicaly reported drought
events with computed indices for the same period and in coming up with meaningful correlation.
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The Water Resources Committee brought up the following discussion points on thisissue:

Need to determine time intervasfor SPI cdculation. Do we use 1-, 2-, 3-, 6-, 12-
month SPIs? Probably a combination since this depends on the sensitivities of the
different sectors out there, such as crop production, livestock, ground water
supply, catchment water supply, wild fire, etc.

Need to determine aminimum duration, or the minimum period that the index
exceeds threshold for a drought event to exi<t.

Need to determine a maximum bresk period, or the maximum period within a
drought that the index is dlowed to rise above threshold.

The SPI needs to be calibrated. In other words, critical thresholds need to be
refined based on observed impacts to the community. Thiswill taketimeto
establish.

These are extremely important issues that must be addressed in grester detail to provide useful
information to the other task force committees. However, due to the tight deadline for
completion of the Drought Plan, the WRC was not able to fully explore al of theintricacies
related to application of SPI vaues. These issues should be considered as future follow-on work
items to be discussed at the next WRC meeting.

In the following section, an attempt was made to cregte a preliminary drought-stage
characteridtic (i.e. “trigger”) table for each task force committee. As mentioned above, the
upcoming deadline did not dlow the time necessary to test the validity of these indices asthey
apply to the different stages of drought. The tables should be considered and reviewed as a
“fird cut” effort toward development of a practical, and hopefully, reliable trigger mechanism
for drought mitigation and response. The proposed SPI based index is open to review and
modification by the WRC and other task force committees. As more information becomes
available to the WRC, further refinement and improvement to this index approach is expected.
A future god may include narrowing each table to specific geographic region and type of use
sector.

Proposed Drought Stage Characteristics

Each Drought Task Force is comprised of members from similar use sectors from each of the
idands. If you assume these use sectors are generdly affected in Smilar ways under smilar
drought conditions, the case can be made that common drought indicators (depending on location
or geography) can and should be gpplied. Under this scenario, consistent application of the
proposed sector based drought indices may be deemed appropriate and will serve to smplify
implementation of response and/or mitigation measures by each Task Force Committee.

Drought Stage Characterigtics described below serve as descriptors that define the different
stages of drought for each sector. These descriptorsinclude SPI, duration, and other drought-
related indices such as reservoir levels, stream flows, ground weter levels, crop and grazing land
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loss, fire danger ratings, and so forth. The type of descriptors may vary according to the use
sector being addressed. 1t isimportant to note that different locations may require further
modification or refinement of descriptors.

Water Supply Task Force

The Water Supply Task Force congists of members from the municipa water supply agencies,
private water system operators, CWRM, DOH-SDWB, agriculture water system operators, and
major landowners (Representation from the military should be added to this committee). Inthe
case of water supply during drought, proposed drought stage characteritics (Table 6) is based
upon a 12-month SPI within watershed and demand regions. Thisindex is coupled with existing
ground water levels, ground water chloride concentrations, surface water and ditch flows,
established municipa water supply triggers, and storage reservoir levels. (Note: the WRC may
opt to modify the SPI to use 18 or 24-month SPI)

Table6: Proposed Drought Stage Characteristicsfor the Water Supply Sector

Drought Stage Genera Characteristics (SPI Vaues, % of time, etc.)
Normal 1. 12-month SPI .99t0—99
2. ground water levels normd
Stage 1 1.  12-month SPI 1.0 to —1.49 for two consecutive months
2.  water supply declares Low Groundwater Conditions * Caution”
(if applicable)*
Stage 2 1. 12-month SPI between —1.5 and —1.99 for two consecutive
months
2. water supply declares Low Groundwater Conditions“Alert” (if
gpplicable)
Stage 3 1. 12-month SM lessthan—2.0 for two consecutive months
2. water supply declares Low Groundwater Conditions “ Critical”
(if applicable)

See Appendix for detailed description of Honolulu BWS Low Groundwater Conditions
Agriculture and Commerce Task Force

The Agriculture and Commerce Task Force is comprised of members from the ranching,
farming, golf course, and aguaculture sectors. Members aso include state and federd agriculture
agencies, Hawaii Association of Conservation Didtricts, Hawaii Farm Bureau, and Hawali
Cattlemen's Council. Under the proposed trigger methodology (see table 7), principle drought
stage characterigtics include a 3-month SP1, existing surface water and ditch flow levels, soil
moisture, increased irrigation demands, crop loss and livestock statistics. (As noted above and
for sectors to follow, the proposed approach needs to be further tested and vaidated againgt
higorica information. Review by the WRC membership may warrant additiona modification of
the prescribed characterigtics.)
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Table7: Proposed Drought Stage Characterigticsfor the Agriculture and Commerce
Sector

Drought Stage Genera Characteristics (SPI Vaues, % of time, etc.)

Norma 3-month SPI .99 to -.99
norma surface water flows
reservoir storage above 75% capacity

3-month SPI —1.0 to —1.49 for two consecutive months
30-day surface water low flow vadue £ 10-year but 3 20-year
recurrence interva

reservoir storage below 75% capacity

Stage 1

N RPN

w

=

3-month SPI —1.5 to —1.99 for two consecutive months

2. 30-day surface water low flow vaue £ 20-year but 3 50-year
recurrence interva

reservoir storage below 50% capacity

Stage 2

3-month SPI —2.0 or less for two consecutive months
30-day surface water low flow value £ 50-year recurrence
interval

3. reservoir storage below 25% capacity

Stage 3

N Pw

Environment, Public Health and Safety Task Force

The Environment, Public Hedlth and Safety Task Force is made up of members from the state
and county fire suppression agencies, State and County Civil Defense, and the State Fire

Council. (Membership for each of the Task Forces may need to be revised to include other
impacted and/or response-related agencies.) The principa drought stage characteristics proposed
(seetable 8) for this sector are a 3 -month SPI, fire danger ratings, fire weather index, fuel

loading index, and soil moisture.

Table8: Proposed Drought Stage Characteristicsfor the Environment, Public Health and

Safety Sector
Drought Stage General Characteristics (SPI Vaues, % of time, etc.)
Normal 1.  3-month SPI .99t0-.99
2. normd surface water flows
Stage 1 1. 3-month SPI —1.0 to —1.49 for two consecutive months
2. Hre Danger Reting of x (?)
Stage 2 1. 3-month-1.5to—1.99 for two consecutive months
2. Fre Danger Rating of x (?)
3. issuance of no-burn wamnings
4.  municipa water supply transports water to rura water-
catchment arees
Stage 3 1.  3-monthlessthan —2.0 for two consecutive months
2. FreDanger Rating of X (?)
3. declaration of park & trail closure

-24-



Drought Forecasting

Current drought-forecasting products by the Climate Prediction Center are not very useful to the
Water Resources Committee. Long-lead forecasts usng El Nino/La Ninaindicators show some
promise. The group agreed that better forecasts are needed for Hawaii than the existing products
issued by CPC (dueto low forecast skill and ingppropriate forecast locations). Mitigation
activities and hence the greatest degree of resourcelhedth/safety protection can be triggered
based on aforecast. In addition to the rainfal outlook, these forecasts must convey the degree of
uncertainty of the forecast. For example, onset of astrong El Nino will likely result in adrought
forecast. The group aso needs to communicate to the public that confidence of adrought in this
gtuation is high. Conversdly, the onset of alLaNinamay result in awetter than normal forecast
with alower confidence. These types of forecast capabilities require further local research and
should be funded as part of our drought plan.

When developing new long-lead drought forecast modelsit isimportart to take into account both
windward and leeward locations on each idand. Differencesin rainfal have been gpparent
during the last few years. In an operationd setting, it is necessary to consider past, current, and
"future" conditions before making any advice to the State Drought Coordinator in an attempt to
minimize the possibility of afdsedarm. Any drought forecast should not be expressedin a
determinigtic form, but in a probabilistic sense (to express the uncertainty). The public needsto
be aware that there is no such thing as a perfect forecast.

However, there will dways be a need for indices such as the SPI based on observationa data
which applies to both the MITIGATION and RESPONSE phases. For example, when the SPI
(or whatever index you use) indicates amild drought, this can trigger activities to mitigate the
effects of more severe droughts. Furthermore, until the uncertainty of forecasts is reduced, any
index based on actud observationd datawill carry more weight; especidly when trying to
convince governmental entities to commit resourcesin atight budget climate. Thekey to
mitigating drought impacts is the early identification of conditions indicating an impending
drought.

More research in thisarea of drought forecasting is warranted. Further advancements and
religbility in forecagting will facilitate current efforts to implement more aggressve mitigation
measures thereby hopefully reducing subsequent response actions in the event of an actua
drought.

Data Submission and Assimilation

For each drought index and descriptor, there will be alead organization. This organization will
be responsible for caculating or determining the index or descriptor at the end of each month
during normd (non-drought) conditions. The index or descriptor will be submitted to the
chairperson of the WRC or posted on the organization’ s web site, where the information will be
summarized in amonthly report. The monthly report will be posted on the HDC web site and
digributed viafax and mail to interested parties. If adrought event isindicated, there may be a
request for more frequent submisson of information (if possble).
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The report should be brief and concise. There should be a summary section where the current
drought stage or condition is stated. The summary should aso contain any short or long-term
forecasts gpproved by the WRC. There should also be a data section showing the actud indices
and descriptors. Thismay ssimply be links to other organization’s web Sites.

Drought Communication and Notification

The Water Resources Committee operates as the central core of the Hawaii State Drought Plan
and is responsible for monitoring dl available data pertinent to analyzing the current status and
forecasted leve of drought conditionsin the State of Hawaii. Perhaps more importantly, isthe
role of the WRC to regularly communicate such information to the various Drought Task Forces.
Such data would include, but not be limited to, climatological data, soil moisture readings,
reservoir storage levels, ground water conditions, westher forecasts and other available
information. A mgor responsibility of the WRC (comprised of water resource, agricultura and
climate professonas) isto assess information, evauate current and future drought conditionsin
the State, and to update the other task forces as to the current status level of drought in the State.
These “triggers’ under the Hawaii Drought Plan will be used to implement further actions by the
other task forces (see Table 9).

Under the Drought Plan, the WRC will provide a quarterly updated report during normal non-
event conditions. Reports will be cleared with the co-chairs of the Hawaii Drought Council prior
to dissemination to other task force members, the generd public or posting on any exigting

agency or future drought website. During periods of Stage 1 to Stage 3 drought conditions, more
frequent reports (monthly/weekly) may be utilized to maintain up-to-date communications with
the HDC, the Drought Task Forces, and the public. Meetings of the WRC will be hedd on a
quarterly basis (more often as needed during periods of droughts) to review the status of current
conditions and the outcomes/results of recent studies that may have been undertaken. In

addition, the WRC should review and update current drought monitoring efforts and assess the
need for additiona plans or actions necessary to update committee members on forecasts or other
issues related to drought. Conference cals and/or other informal communication means maybe
used to communicate and provide information to the other Task Force committees. 1ssuance of
public natifications will follow dl legd and generaly accepted means of communication

currently utilized to inform key stakeholders and the genera public.

Drought Task Force Response and Mitigation

The following tables are presented merely for illustrative purposes as to how proposed drought
triggers might be gpplied for agiven sector (i.e. Water Supply, etc.). Table 10 isintended to
represent response/mitigation actions that may be implemented on a Statewide basis. Wheress,
Table 11 depicts amore regional (either idand based or geographic based) approach toward
implementation of those actions associated with the various stages of drought.
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Table 9: Drought Communication Actions

Drought | Water Resources Water Supply Agricultureand Environment, Agency and
Stage Committee Task Force Commerce Task Public Health Public
Levels Force and Safety Communication

Task Force

Normal Monitor drought Quarterly Report
indices. Review prepared by WRC
available datafor and transmitted to
drought HDCand DTF
conditions or
deteriorating
conditions

Stage 1l Review available Review monthly Review monthly Review monthly Issues Public
datafor drought reports and reports and reports and Noticere Stage 1,
conditions or implement sector implement sector implement sector “Caution
deteriorating response response response Condition”.
conditions. measures, as measures, as measures, as Notify DTF
Submit monthly appropriate. appropriate. appropriate. membership.
report re drought
conditionsto al (Tables10 & 11)

Drought Task
Forces.

Stage 2 Review available Review WRC Review WRC Review WRC Issue 2nd Public
data for drought monthly report, monthly report, monthly report, Noticere Stage 2,
conditions or take appropriate take appropriate take appropriate “Alert Condition”.
deteriorating mitigation and/or | mitigationand/or | mitigationand/or | Transmit DTF
conditions. response actions. | response actions. | response actions. | monthly reportsto
Submit monthly Prepare monthly Prepare monthly Prepare monthly HDC
report re: drought | reportto HDC report to HDC report to HDC
conditionsto all
Drought Task
Forces.

Stage 3 Review available Review WRC Review WRC Review WRC Issue 3rd Public
datafor drought monthly/weekly monthly/weekly monthly/weekly Noticere Stage 3,
conditions or report, take report, take report, take “Critica
deteriorating appropriate appropriate appropriate Condition”, News
conditions. mitigation and/or | mitigation and/or | mitigation and/or | Releases, TV, and
Submit response actions. | response actions. | response actions. | Radio spots.
monthly/weekly Prepare Prepare Prepare Transmit DTF
report re: drought | monthly/weekly monthly/weekly monthly/weekly weekly reports to
conditionsto all report to HDC report to HDC report to HDC HDC
Drought Task
Forces.

Each task force was requested to develop a smilar table assigning response and mitigation

measures to each sector based activity. It isthus envisioned that each task force will, to the
extent possible, tailor response actions to specific drought levels for specific categories within
each sector. Evidence may show, however, that further “subdividing” of actions may not be
practical across a particular sector. Based on the information to be derived in Phase 2, data
should be inputted into table format for use by the HDC, the respective task forces, and other
affected parties. The following tables are examples of the recommended sector-based
assessments for response and mitigation actions.
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Table 10: Example Tablefor Statewide Drought Task Force Response and Mitigation

Actions

STATEWIDE Drought Task Force Response and Mitigation Actions:

By Sectors (having Drought Response Mitigation* Responsible Communication

highest vulner ability) Stages Entity Actions

Water Supply Stage 1
Stage 2
Stage 3

Specific Impact Areas:

= Catchment System

L] Municipal

. Private System

. Energy Production System

= Surface Water Supply

= Ground Water Supply

= Others

Agriculture and Stage 1

Commerce Stage 2
Stage 3

Specific Impact Areas:

=  Crop Irrigation

L] Ranching/Livestock

= Others

Environmental, Public Stage 1

Health and Safety Stage 2
Stage 3

Specific Impact Areas:

L] Fire Suppression

L] Emergency Water Supply
=  Others
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Table 11: Example Tablefor Regional Drought Task Force Response and Mitigation

Actions
REGIONAL Drought Task Force Response and Mitigation Actions:
By Sectors (having Drought Response Mitigation* Responsible Communication
highest vulner ability) Stages Entity Actions
Water Supply Stage 1
Stage 2
Stage 3
Specific Impact Areas:
= Catchment System
L] Municipal
. Private System
. Energy Production System
= Surface Water Supply
= Ground Water Supply
= Others
Agriculture and Stage 1
Commerce Stage 2
Stage 3
Specific Impact Areas:
=  Crop Irrigation
L] Ranching/Livestock
= Others
Environmental, Public Stage 1
Health and Safety Stage 2
Stage 3

Specific Impact Areas:

L] Fire Suppression

L] Emergency Water Supply
=  Others
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V. DROUGHT ASSESSMENT AND RESPONSE

RISK ASSESMENT AND PLANNING

Drought risk management encompasses human, financia, economic, socid, environmenta, and
politica aspects. These various aspects often interact in complex ways. The extent and severity
of impact will depend on the scde, intendity, and duration of the drought event. The basic
objective of drought risk management is to minimize possible adverse outcomes within the
condraints of the cogts involved. Drought risks and associated impacts differ from Stuation to
Stuation and requires an effective drought risk management srategy which includes:

Effective information on which to base decisons,

Appropriate policy, inditutional, and other arrangements for needed assessments;,
Communication, and application of that information;

I dentification of an appropriate range of risk management tools for government and private
decison makers, and

Effective and consstent actions on the part of both government and private decision makers.

Some drought-related risks and corresponding impacts are described below:

Drought Risks I mpacts
Financial/Economic

Persona/farm business »  Persond/family digposable income
= Cagpitd Vdues
Loca/regiond economy » Farm and non-farm incomes
» Locd and regiond adjustment
Nationa economy = Nationd income
= Current account
= Structurd adjustment
I nternationa » Aid expenditures

Environmental
Biologicd, natura resource base = Native and domegticated animds, invasive
Species, vegetation losses, soils, water, de-
watering of streams

Social/Palitical
Persond /family »  Physcd and mentd hedth
= Education and persond development
Politica = Politica pressures and policy uncertainties

Given the range, complexity, and interaction of drought-related risks, and the potential range of
decison makersinvolved, an integrated, interdisciplinary approach is required to provide a
rounded appreciation of the problem. The occurrence of multiple ecological issues at different
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phases of a drought event requires close cooperation between entities having different technica
Specidties within relevant sciences, government and the private sector.

Drought isared problem in the State of Hawaii and significant droughts affect some part of the
State at least once every five years. One of the main problems associated with drought is
Hawaii’s limited water resources. It is redized that some parts of Hawaii may be gpproaching
the limits of itswater supply. In 25 years, the availability of ground water on Oahu may be
totally committed, requiring the use of more costly dternatives such as reusing trested
wastewater, treating surface water, and desdinization of brackish or ocean water. Growing
water demands may lead to shortages of water and over pumping of mgor aquifer systems.

| nadequiate source development planning will result in short- and long-term impactsto existing
water resources.

The mgor cause of droughts are lack of rainfal and lack of adequate available water supply in
certain parts of the State (i.e., Hawaii and Maui). Increasing water consumption, which can not
be met by rainfdl, leads to shortages because water distribution systems in some cases are
neither flexible nor sufficient to make up the shortfal without exercising extraordinary
emergency actions and measures.

Droughts have been prevaent in the past and will continue to adversdy affect the environmert,
businesses and the citizens of Hawaii, due to these sector’ s strong dependency on rainfal and
lack of adequate available water supply and/or infrastructure. Historicad patterns verify with
certainty that Hawaii will suffer damaging droughts. Whileiit is difficult to predict or estimate
loss, it should be assumed that many sectors of the State of Hawaii are at risk and the loss
potentid is sgnificant. Also, the need for economic growth and revitaization will place added
pressure on theidands' limited water supply. Failure to take gppropriate action could result in
Hawaii not having sufficient quantity and quaity of water resources to sustain future population
and indudtrid growth. Since water is limited and the prediction of future rainfall cannot be
adequatdly made, the effective management of water resourcesis critica. Also important is
aggressive planning for aternative resources besides existing ground and surface water sources.

Risk assessments, current response mechanisms, and proposed/planned mitigation measures to

reduce potentia impacts of droughts for various sectors which have high probakility of being
affected are described in the tables 13 through 28 below.
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ASSESSMENT BY SECTOR
Water Supply Sector

Table 12: Water Supply Sector Assessment for the Drinking Water Category

Sector: Water Supply

Category: Drinking Water
Aress of vulnerability in the Drinking Water category include the following aress.
Hawaii — South Kohaa, Makapda, Niulii, Kukuihade, Haina, Papaikou, Paukaa, Waiohinu,

Naaehu, Pahala, Waimea (DHHL ), Puna, Kahuku, Kau, South Kona
Kaua — Kokee, Waimea, Anahola (DHHL), Various County and Private Systems

Lanai

Maui — Upcountry, Keokea (DHHL ), Kahikinui (DHHL)
Moloka — Hoolehua (DHHL)

Oahu

* Other areas to be identified in Phase 2

I mpacts Response and Mitigation Actions Response Agency
Ground water -+ Implement conservation program as warranted by County Water Depts.
reservoir, rainfall, and consumption monitoring DOH-SDWB
Pursue development of new well sources and reservoirs DOA
Utilize nearby existing USGS monitoring wells for DHHL
emergency use only DLNR
Utilize nearby existing irrigation ditches with micro- CWRM
filtration and initiate a public awareness program for USGS
consumption of treated non-potable water State CD
Continue to support USGS well drilling program Private \Water
Haul water by tankers as required Purveyors
Promote an island-wide conservation program
Implement conservation program as warranted by
monitoring pumping hours of deep well and booster
pumps
Develop conservation agreements with large users
Increase storage capacity
Better water management for all usersinvolved
Decrease demand by use of “gray water”
Communicate with all water users on decreasing surface
source
Develop and implement contingency plans
Surface water Increase storage capacity County Water Depts.
Communication with all water users on decreasing DOH-SDwB
surface source DOA
Improve transmission system capabilities DHHL
Improve source and storage DLNR
Develop comprehensive watershed protection plans by CWRM
public and private partnerships UGS
Ensure minimal loss of water from transmission system Stgte CD
Decrease demand by use of “gray water” Private Water
Develop partnershipsto resolve water transmission issues Purveyors
Develop and implement contingency plans
Haul water by tankers as required
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Catchment water

Pursue access to alternative sources of water
Utilize nearby existing USGS monitoring wells, if

County Water Depts.
Various Government

available, for emergency use only Agencies
Increase storage capacity Impacted Communities
Watershed degradation Initiate educational programs DLNR
Develop and implement comprehensive watershed NRCS
protection plans by public and private partnerships Various Government
Reforestation of upper lands Agencies
Private Entities

Encourage community tree planting programs, with
emphasis on native species

Wells exhibiting high

chloridelevelsor have a
short recharge time with

limited storage

Shut down impacted wells and use other wells to supply
water to affected areas

Develop replacement well sources

If pumpage from other sourcesislimited because of
extended drought conditions and/or aquifer levelsare at a
dangerously low level, implement mandatory restrictions
on water use

If pumpage from other sourcesis not available, institute
mandatory water use restrictions and provide water
wagons with instructions that water is only for health and
safety purposes

Prior to drought conditions, identify existing uses that
would be impacted by high chlorides and identify and
install improvements to blend water with more potable
sources or to supplement distribution systems

County Water Depts.
CWRM
DOH-SDWB

System failure due to
main breaks or power
loss

I dentify those systems that are isolated and would be
hardest impacted due to both drought and infrastructure
failure and give priority to insuring that infrastructure is
up-to-date and within standards.

If power loss occurs, deploy emergency portable
generatorsto impacted pump stations to insure
availability of water

Utilize sources outside of areas with storage capacity
deficits to supplement the internal sourcesto insure that
there is an adequate water supply

County Water Depts.
DOH-SDWB

Reduced storage
capacity of system

If drought conditions persist beyond external sources
ability to supplement internal sources, implement
mandatory water use restrictions

County Water Depts.
DOH-SDWB

Reduced or no
production from other
utilitiesin the event
water supply

Form working partnerships with other utilities to address
supply problems/concerns in times of drought and
develop emergency alternatives for insuring continued
supply of water for operations that would impact public

County Water Depts.
Private Water
Purveyors
DOH-SDWB
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Table 13: Water Supply Sector Assessment for the Farming Category

Sector: Water Supply

Category: Farming

Areas of vulnerahility in the Irrigation category include the following aress.
Hawaii — South Kohaa, Waiohinu, Nadehu, Pahda
Kaua — Kokee, Waimesg, Various Private Systems

Lana
Maui — Upcountry
Molokai
* Other areasto be identified in Phase 2
I mpacts Response and Mitigation Actions Response Agency
Water shortage - Encourage improvement to DOA agricultural water County Water Depts.
systems DOA
Encourage the implementation of best management DHHL
practices for water conservation DLNR
Develop conservation agreements with large users CWRM
Promote the repair of existing plantation agricultural DOH
water system in coordination with NRCS, to ensure NRCS
minimal loss of water from transmission systems (i.e., Private Water
convert unlined ditches to pipelines) Purveyors
Increase storage capacity
Develop additional water sources
Crop loss . Refer farmers that have suffered crop lossto FSA for any | Private Farmers
emergency assistance FSA
System Maintenance - Conduct an assessment of all existing irrigation systems | Private Farmers
and determine what systems should be maintained and/or | DOA
restored DLNR
Develop laws, ordinances, and/or administrative rules CWRM

that require landowners to maintain irrigation systems on
their property

Create self-sustaining Irrigation Districts (Similar to
Agricultural Development Corporation) to operate and
maintain irrigation systems

Inventory all existing unused surface water reservoirs to
provide additional storage for irrigation

Urge county planning department to require landowners
to maintain irrigation systems on their lands

Encourage NRCS and SWCDs to promote on-farm water
conservation and irrigation water management practices
during conservation planning.

Table 14: Water Supply Sector Assessment for the Ranching/Dairy Category

Sector: Water Supply

Category: Ranching/Dairy

Response Agency

I mpacts Response and Mitigation Actions
Reduced water supply - Promote the repair of abandoned plantation agricultural
and forage water system in coordination with NRCS

Initiate emergency forage program
Promote rangeland management and planning program
Relocation of livestock

County Water Depts.
DOA

Private Ranchers
Private Landowners
NRCS




Provide standpipes for ranchers hauling livestock
drinking water during droughts

USDA

DLNR

SWCD

Farm Bureau
Coop. Ext. Service

Table 15: Water Supply Sector Assessment for the Fire Protection Category

Sector: Water Supply

Category: Fire Protection

Response Agency

Impacts Response and Mitigation Actions
Reduced water supply - Inventory unused surface water reservoirs and restore to

use where appropriate

Develop surface water sources and storage reservoirs to
meet increased demand for fire fighting

Reduce the spread of guineagrassinto watershed areas.
Control spread of agricultural lands also. Grassisvery
susceptible to wildfires

Improve road access to remote areas in State and private
lands.

DLNR

DOFAW

CWRM

DOA

County Fire Depts.
County CD

State CD

FEMA

Private Landowners
DHHL
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Agriculture and Commer ce Sector

Table 16: Agriculture and Commer ce Sector Assessment for the Aquaculture Category

Sector: Agriculture and Commerce

Category: Aquaculture

I mpacts Response and Mitigation Actions Response Agency
Water storage & - Eachindividual responds appropriately DOA
distribution Develop new wells CWRM
Access to county and district resource information State CD
Incorporate private water systemsinto overall water DLNR
distribution programs FWDA
Use of military surplus equipment to transport equipment DOH
and personnel to drought stricken areas
Develop state policies, rules and guidelines that
encourage the use of reclaimed or recycled water
Develop and implement agricultural instruction programs
promoting practices that conserve water
Mental health Initiate FSA drought outreach program during early DOA
stages of drought CWRM
Local/State mental health agencies provide assistance State CD
Develop educational programs SWCD
Develop public information programs on community FA
stress DOH
Employment losses Initiate federal assistance program, low interest state DOA
loans, Federal Crop Loss Programs (farming), DLNR
Agriculture loans. SWCD
Extend state |oan program FSA
Develop state agricultural revolving fund
Establish state subsidies and improve federal programs
Defer state land lease rent and taxes
Establish new insurance programs for losses
Develop aHawaii directory/guidebook on available, state
and county financial support programs for drought
Water quality NRCS PL-566 program, EQIP program, EPA grants DLNR
Provide for emergency use of “gray water” and surface SWCD
water FWDA
Streamline 401 & 404 permitting during emergency NRCS
conditions DOH
Better involvement in EPA programs
Infrastructure Utilize the USDA -NRCS PL-566 program to evaluate DOA
regional agricultural water shortage problemsandto plan | CWRM
and cost-share implementation of drought-mitigation DLNR
projects. SWCD
Complete Agricultural Water Use and Development Plan | County Water Depts.
Development of cooperativesfor current land users rlil\ggé_\

Infrastructure acquisition by state

New agricultural development to better use facilities,
reduce costs

Redevelopment of existing systems

Education and conservation programs
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Table 17:

Agriculture and Commer ce Sector Assessment for the Farming Category

Sector: Agriculture and Commerce

Category: Farming

Areas of vulnerahility in the Farming category, comprised of both irrigated and non-irrigated
Iands, include the following (by county):
Hawaii — Kohala, Kona, Kau, Hamakua, Waimea, Puna, Volcano, Waimea (DHHL)

Kaua —West Kauai

Lanai

Maui — Kula, Lahaina, Centrd Maui, Kahikinui (DHHL)
Moloka — Hoolehua (DHHL)
Oahu — Waianee, Hdeiwa, Wadua, Kunia

Impacts Response and Mitigation Actions Response Agency

Water storage & - Eachindividual responds appropriately DOA

distribution Develop new wells CWRM
Access to county and district resource information State CD
Incorporate private water systemsinto overall water DLNR
distribution programs FWDA
Use of military surplus equipment to transport equipment DOH
and personnel to drought stricken areas DHHL
Develop state policies, rules and guidelines that
encourage the use of reclaimed or recycled water
Develop and implement agricultural programs promoting
practices that conserve water

Erosion & soil Initiate NRCS/FSA, PL-566 programs, EQIP program, DOA

productivity DLNR Forest Stewardship Program, State Tax Credit SWCD
(farming) FWDA
Initiate educational programs FSA
Develop soil suitability maps to identify high potential NRCS
agriculture areas

Loss of biodiversity Each individual landowner participate in state tree DLNR
planting programs, NRCS Forestry Incentives Program SWCD
and Wildlife Habitat Incentives Program, DLNR Forest NRCS
Stewardship Program
Promote wind break planting throughout agriculture areas
Initiate and sustain on-going tree planting programs

Mental health Initiate FSA drought outreach program during early DOA
stages of drought CWRM
Local/State mental health agencies provide assistance State CD
Develop educational programs SWCD
Develop public information programs on community FA
stress DOH

Employment |osses Initiate federal assistance program, low interest state DBEDT
loans, Federal Crop Loss Programs (farming), DOA
Agriculture loans. DLNR
Extend state |oan program SWCD

FSA

Develop state agricultural revolving fund

Establish state subsidies and improve federal programs
Defer state land |lease rent and taxes

Establish new insurance programs for losses

Develop markets that encourage the planting of drought
resistant crops
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Crop diversity during drought (farming)
Develop aHawaii directory/guidebook on available, state
and county financial support programs for drought

Water quality NRCS PL-566 program, EQIP program, EPA grants DLNR
Provide for emergency use of “gray water” and surface SWCD
water FWDA
Streamline 401 & 404 permitting during emergency NRCS
conditions DOH
Better involvement in EPA programs

Invasive species Continue funding DOA state programs, private research, DOA
USDA programs, DLNR programs (i.e., miconia CWRM
eradication) DLNR
Continue research to reduce alien species SWCD

Develop public education programs

County Water Depts.
NRCS

Infrastructure Utilize the USDA -NRCS PL-566 program to evaluate DOA
regional agricultural water shortage problemsandto plan | CWRM
and cost-share implementation of drought-mitigation DLNR
projects. SWCD
Complete Agricultural Water Use and Development Plan | County Water Depts.
Development of cooperatives for current land users FWDA
Infrastructure acquisition by state NRCS
New agricultural development to better use facilities,
reduce costs
Redevel opment of existing systems
Education and conservation programs

Fire hazard Disseminate information to affected public as soon as DOA
possible SCD
Devel op on-going information and education program DLNR
Inform public about early warning system to reduce SWCD
economic losses NRCS

Department of Develop partnership with local agricultural water DHHL

Hawaiian Home Lands purveyors DOA

Agricultural Systems

Develop new/alternative sources

Develop public education programs regarding rangeland
management, permanent storage and distribution systems
Increase storage capacity of existing systems

Table 18: Agriculture and Commer ce Sector Assessment for the Golf Cour se Category

Sector: Agriculture and Commerce

Category: Golf Course

Impacts

Water storage &
distribution

Response Agency

Response and Mitigation Actions

Each individual responds appropriately

Develop new wells

Access to county and district resource information
Incorporate private water systemsinto overall water
distribution programs

Use of military surplus equipment to transport equipment
and personnel to drought stricken areas

Develop state policies, rules and guidelines that
encourage the use of reclaimed or recycled water
Develop and implement agricultural programs promoting

DOA

CWRM

State CD

DLNR

FWDA

DOH

County Water Depts.
Private Water
Purveyors

County Wastewater
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practices that conserve water Depts.
Private Wastewater
Purveyors
Erosion & soil Initiate educational programs DOA
productivity Develop soil suitability maps to identify high potential SWCD
agriculture areas FWDA
Loss of biodiversity Promote wind break planting throughout agriculture areas | DLNR
I nitiate and sustain on-going tree planting programs SWCD
Animal & plant health Better water and shade, provide more tree planting DOA
projectsin agricultural areas (farming) DLNR
Educate public on adverse impacts of drought SWCD
Mental health Initiate FSA drought outreach program during early DOA
stages of drought CWRM
Local/State mental health agencies provide assistance State CD
Develop educational programs SWCD
Develop public information programs on community DOH
stress
Employment losses Initiate federal assistance program, low interest state DOA
loans, Federal Crop Loss Programs (farming), DLNR
Agriculture loans. SWCD
Extend state |oan program
Develop state agricultural revolving fund
Establish state subsidies and improve federal programs
Defer state land lease rent and taxes
Establish new insurance programs for losses
Plant drought resistant crops
Develop aHawaii directory/guidebook on available, state
and county financial support programs for drought
Water quality Provide for emergency use of “gray water” and surface DLNR
water SWCD
Streamline 401 & 404 permitting during emergency FWDA
conditions DOH
Better involvement in EPA programs
Invasive species Continue funding DOA state programs, private research, | DOA
USDA programs, DLNR programs (i.e., miconia CWRM
eradication) DLNR
Continue research to reduce alien species SWCD
Develop public education programs County Water Depts.
Infrastructure Utilize the USDA -NRCS PL-566 program to evaluate DOA
regional agricultural water shortage problemsandto plan | CWRM
and cost-share implementation of drought-mitigation DLNR
projects. SWCD

Complete Agricultural Water Use and Development Plan
Development of cooperativesfor current land users
Infrastructure acquisition by state

New agricultural development to better use facilities,
reduce costs

Redevelopment of existing systems

Education and conservation programs

County Water Depts.
FWDA
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Table 19: Agriculture and Commerce Sector Assessment for the Ranching/Dairy Category

Sector: Agriculture and Commerce

Category: Ranching/Dairy

Areas of vulnerahility in the Ranching/Dairy category include the following areas (by county):
Hawali — Kohala, Kona, Kau, Hamakua, Waimea
Maui — Kula, Ulupdakua

Molokai
Oahu — Waianae
Impacts Response and Mitigation Actions Response Agency
Water storage & - Develop new wells DOA
distribution Access to county and district resource information CWRM
Incorporate private water systems into overall water State CD
distribution programs DLNR
Use of military surplus equipment to transport equipment FWDA
and personnel to drought stricken areas DQH o
Develop state policies, rules and guidelines that Private Entities
encourage the use of reclaimed or recycled water County Water Depts.
Develop and implement agricultural programs promoting Private Water
practices that conserve water Purveyors
Lack of feed Develop new wells DLNR
Access to county and district resource information SWCD
Incorporate private water systemsinto overall water FSA
distribution programs DOA
Use of military surplus equipment to transport equipment DOH
and personnel to drought stricken areas CWRM
Develop state policies, rules and guidelines that Private \Water
encourage the use of reclaimed or recycled water Purveyors
Private Entities
Erosion & soil Initiate NRCS/FSA, PL-566 program, EQIP program, DOA
productivity DLNR Forest Stewardship Program, State Tax Credit SWCD
(farming), and NRCS grazing land management FWDA
assistance programs addressing soil erosion, soil FSA
productivity, pasture health, animal health, invasive NRCS
species and overall drought response
Initiate educational programs
Develop soil suitability mapsto identify high potential
agriculture areas
Loss of biodiversity Each individual landowner participatein state tree DLNR
planting programs, NRCS Forestry Incentives Program SWCD
and Wildlife Habitat Incentives Program, DLNR Forest NRCS
Stewardship Program
Promote wind break planting throughout agriculture areas
Initiate and sustain on-going tree planting programs
Animal & plant health Better water and shade, provide more tree planting DOA
projectsin agricultural areas (farming) DLNR
Educate public on adverse impacts of drought SWCD
Mental health Initiate FSA drought outreach program during early DOA
stages of drought CWRM
Local/State mental health agencies provide assistance State CD
Develop educational programs SWCD
Develop public information programs on community E%AH

stress
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Employment losses

Initiate federal assistance program, low interest state

DOA

loans, Federal Crop Loss Programs (farming), DLNR
Agricultureloans. SWCD
Extend state |oan program FSA
Develop state agricultural revolving fund
Establish state subsidies and improve federal programs
Defer state land lease rent and taxes
Establish new insurance programs for losses
Develop aHawaii directory/guidebook on available, state
and county financial support programs for drought

Water quality NRCS PL-566 program, EQIP program, EPA grants DLNR
Provide for emergency use of “gray water” and surface SWCD
water FWDA
Streamline 401 & 404 permitting during emergency NRCS
conditions DOH
Better involvement in EPA programs

Invasive species Continue funding DOA state programs, private research, DOA
USDA programs, DLNR programs (i.e., miconia CWRM
eradication) DLNR
Continue research to reduce alien species SWCD

Develop public education programs

County Water Depts.
NRCS

Infrastructure

Utilize the USDA -NRCS PL-566 program to evaluate
regional agricultural water shortage problems and to plan
and cost-share implementation of drought-mitigation
projects.

Complete Agricultural Water Use and Development Plan
Development of cooperatives for current land users
Infrastructure acquisition by state

New agricultural development to better use facilities,
reduce costs

Redevelopment of existing systems

Education and conservation programs

DOA

CWRM

DLNR

SWCD

County Water Depts.
FWDA

NRCS

Table20: Agricultureand Commerce Sector Assessment for the Silviculture Category

Sector: Agriculture and Commerce

Category: Silviculture

I mpacts @onseand Mitigation Actions Response Agency
Erosion & soil Initiate NRCS/FSA, PL-566 program, EQIP program, DOA
productivity DLNR Forest Stewardship Program, State Tax Credit SWCD
(farming) FWDA
Initiate educational programs FSA
Develop soil suitability mapsto identify high potential NRCS
agriculture areas
Develop and implement agricultural programs promoting
practices that conserve water
Loss of biodiversity Each individual landowner participatein state tree DLNR
planting programs, NRCS Forestry Incentives Program SWCD
and Wildlife Habitat Incentives Program, DLNR Forest NRCS

Stewardship Program
Promote wind break planting throughout agriculture areas
Initiate and sustain on-going tree planting programs
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Animal & plant health Better water and shade, provide more tree planting DOA
projectsin agricultural areas (farming) DLNR
Educate public on adverse impacts of drought SWCD

Mental health Initiate FSA drought outreach program during early DOA
stages of drought CWRM
Local/State mental health agencies provide assistance State CD
Develop educational programs SWCD
Develop public information programs on community FA
stress DOH

Employment |osses Initiate federal assistance program, low interest state DBEDT
loans, Federal Crop Loss Programs (farming), DOA
Agriculture loans. DLNR
Extend state |oan program SWCD
Develop state agricultural revolving fund FSA
Establish state subsidies and improve federal programs
Defer state land lease rent and taxes
Establish new insurance programs for losses
Develop markets that encourage the planting of drought
resistant crops
Crop diversity during drought (farming)

Develop aHawaii directory/guidebook on available, state
and county financial support programs for drought
impacted businesses.

Water quality NRCS PL-566 program, EQIP program, EPA grants DLNR
Provide for emergency use of “gray water” and surface SWCD
water FWDA
Streamline 401 & 404 permitting during emergency NRCS
conditions DOH
Better involvement in EPA programs

Invasive species Continue funding DOA state programs, private research, DOA
USDA programs, DLNR programs (i.e., miconia CWRM
eradication) DLNR
Continue research to reduce alien species SWCD

Develop public education programs

County Water Depts.
NRCS

Fire hazard

Disseminate information to affected public as soon as
possible

Develop on-going information and education program
Inform public about early warning system to reduce
economic losses

Develop a process to apply for NRCS Emergency
Watershed Protection program to restore vegetation and
reverse watershed impairment following major fires

DOA
SCD
DLNR
SWCD
NRCS

-42-




Environment, Public Health and Safety Sector

Table21: Environment, Public Health and Safety Sector Assessment for the Wildland Fire

Category

Sector: Environment, Public Health and Safety

Category: Wildland Fire
Aress of vulnerability in the Wildland Fire category include the following areas (by county):

Hawaii —

Kona, K& u, South Kohaa

Kaua — Hanapepe, Barking Sands, Kokee, Koloa

Lanai

Maui —Maalaea, Napili, Kihel, Wailea, Poli Pali
Molokai — (South, West)
Oahu — Nanakuli, Makaha, Mililani, Schofidd, Waidua, Mokuleia, AinaHaina, Hawaii Ka,
Makakilo, EwaPlains

* Other areas to be identified in Phase 2

I mpacts Response and Mitigation Actions Response Agency
Accessibility - Under normal fire events and workload, utilize existing DOFAW
fire suppression mechanisms of local, state, military and State CD
federal assets County CD
Provide additional helicopter assets during critical County Fire Depts.
drought periods HARNG
Reduced water supply Utilizelocal government and private water tenders DOFAW
Limit the use of salt water in suppression activities County Public Works
Consider fire fighting needs when upgrading water County Planning Dept.
systems County Fire Depts.
Inventory water sources statewide and seek agreementsto | County Water Depts.
maintain these water sources State Highways Div.
Develop apolicy for the use of salt water for firefighting CWRM
Fuel loading Under normal workload, exercise thinning, pruning, DOFAW
grazing, and limited use of prescribed fire Private Ranchers
Expand grazing program U.S Army
Firefighting resources Utilize existing fire suppression mechanisms of local, DOFAW
state, military, and federal assets County Fire Depts.
Modernize fire fighting agencies with new or specialized State CD
equipment to the ext ent fiscally possible County CD
Purchase all-terrain fire fighting vehicles such as U.S Army

humvees. Acquire supplemental equipment such as
pumps, hoses, and water buckets

Investigate the feasibility of purchasing new and
innovative technology that would enhance the capability
of fire response agencies

Acquisition of communications gear (air and ground) to
ensure proper lines of communication are always
available during fire suppression activities

Federal Fire Dept.
HARNG
Private Entities
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Table 22: Environment, Public Health and Safety Sector Assessment for the
Wildland/Urban Interface Areas Category

Sector: Environment, Public Health and Safety

Category: Wildland/Urban Interface Areas

Impacts

Urban devel opment

Response Agency

Response and Mitigation Actions

Conduct education outreach (i.e., fire prevention
program, distribute brochures on “fire-proofing” homes
in the interface)

Establish afire code/ordinance for homesin the
wildland/urban interface

Develop agency policy on dealing with wildland/urban
interface problems

DOFAW
County Fire Depts.
State Fire Council

Fuel loading

Conduct an aggressive campaign to reduce fuel in high
threat areas

Remove vegetation and other combustible materials
around homes and business structures

Study the feasibility of constructing and maintaining
permanent fire breaksin high threat areas to prevent the
spread of fires when they occur

Construct fire roads into remote, high threat areas
Conduct controlled burn activitiesin high threat areas
Construct reservoirs or holding basins to store water for
fire fighting purposes

I dentify and map the areas where excess fuel constitute a
significant threat for fire

Conduct assessments of fuel loadsin high risk areas on
an annual basis

DOFAW
County Fire Depts.
State Fire Council

Table 23: Environment, Public Health and Safety Sector Assessment for the Environment

Category

Sector: Environment, Public Health and Safety

Category: Environment

Impacts Response and Mitigation Actions Response Agency
Terrestria - Conditions: Wildlife will be affected and hunterswill be DLNR
restricted in high priority areas DOFAW
Emphasize public education programs to address hunting
restrictions during drought periods
Aquatic Conditions: Fish habitat conditions may deteriorate and DLNR
low stream/reservoir levelswill restrict fishing DOFAW

opportunities

Table 24: Environment, Public Health and Safety Sector Assessment for the Public Health

Category

Sector: Environment, Public Health and Safety

Category: Public Health

I mpacts Response and Mitigation Actions Response Agency
Air Quality Dust in high impact areas DOH-Clean Air Branch
Drinking Water Quality DOH-SDWB

Water Quality Effluent

DOH-Waste Water
Branch




MITIGATION MEASURES

Mitigation can be defined as actions or activities that reduce the degree of long-term risk and
consequently the costs of responding to drought. It is often associated with actions taken after
the facts to remedy damage caused by human or natura disturbances.

Drought mitigation comprises a broad range of proactive measures. “Risk management” using a
proactive gpproach to drought management is a better mitigation tool than the normd reactive or
“criss management” gpproach. The key eement to reducing impacts of drought on individuals,
communities, and the environment is a coordinated drought preparedness program. If progressis
to be made in improving our ability to manage drought, it will be the result of an integrated
gpproach within and between levels of government, involving regiond organizations and the
private sectors where appropriate.

Drought preparedness and public education should be a continuing process and a key component
of acomprehengve water management program. An effective drought mitigation plan asa
minimum should include, (1) an andyss of past, current and projected water demand, instream
flow needs for appropriate ecosystem protection, water availability, and (from these) potential
water shortages; (2) a description of how shortages would be met (for example: increased supply,
lesk detection/dimination, water use efficiency, demand management) and an estimate of
associated codts, (3) a description of interagency/intergovernmental coordination and public
participation ; and (4) consderation of social and economic factors.

The recommended mitigation actions are clustered into severa primary aress, from monitoring
and assessment programs to the development of drought contingency plans. Many of the
mitigative programs implemented by different states during recent droughts can be characterized
as emergency or short-term actions taken to dleviate the criss a hand. Other activities, such as
legidative actions, drought plan development, and the development of water conservation and
other public awareness programs are consdered as actions with alonger-term emphasis. In dl
cases, mitigation must be cogt-effective and its effective gpplication must be long-term.

Mitigetion is maximized when there are srong commitments for implementing a variety of
drategies. InHawaii, at present, dl of the counties and the State are actively involved with
drought mitigation projects such as seeking dternative water sources, imposing conservation
practices as required, and improving water systems. For the State of Hawaii, the basic drought
mitigation recommendations include:

More Comprehensive/l ntegrated Planning

Integrating drought planning is critical to making drategic decisions on the use and development
of water resources. With alimited availability of water in certain areas of the state and
increasing demands for water, existing resources may not be sufficient to handle alonger-term
crigsgtuation. Thus as a mitigative measure, development of dternative water sources and fair
and equitable distribution of such water is essentid for the state. To achieve that, thereis aneed
for coordinated |and- use and water resource planning. Thiswill guide the policy and decison+
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makersin insuring that adequate water is available for present and future uses. In order to guide
decisons on the availahility and use of water resources, thereis a growing need for compiling
basdline information and demand projections. Also it isimportant thet dl levels of government
be involved in the protection and development of water resources and they must coordinate their
activities to diminate duplication. The U.S. Army Corps of Engineers may conduct water
supply and demand studies on a 50/50 cost reimbursable basis with State of Hawali agencies
under the Planning Assistance to the State program. However, it depends on the funding
avallability. NRCS can conduct a Cooperative River Basn Study to inventory land and water
resources, eval uate the resource capabilities and concerns, and suggest aternative ways of
managing the resources. This program is 100-percent federally funded. The lead agencies for the
above activities are proposed to be federal, state and county governments.

Development of New or Alternative Water Sour ces

It is acknowledged that, when some areas in the counties of Hawaii and Maui experience below
normd rainfal combined with the inflexible nature of exising water didribution sysems, this
resultsin water shortages. Accordingly, it isamost impossible to meet the water consumption
demand without employing emergency measures. Also in some aress of the State, water from
existing sources are limited and therefore, the search for new sources or investigation of feasible
dternative sources must be explored. This could be achieved by developing single source
systems, single combination systems, in severd areas on the Big Idand. Development of
aternative sources such as wastewater reuse, surface water treatment, and desalting brackish or
ocean water and congtruction of reservoirs are aso recommended planning options. The county
and gate governments will be the lead and supporting agencies respectively, and funding sources
may include State Generadl Funds and Federd Mitigation Funds.

Water Conservation Practices

A feasible water conservation program should be a part of every state and county planning
process. To ensure the availability of an adequate supply of water throughout the year,
gppropriate and wise use of available potable and non-potable water for private, municipd,
indudtrid, agricultura, and military purposes during the dry and/or summer monthsis an
important issue. Recommendations to develop and establish water conservation program should
include, but not be limited to: (a) Develop a plan or plans to implement water redtriction
practices, voluntary and mandatory, if a drought is either imminent or exigts; (b) Inform the
public on water conservation measures a community events and through the schoals; (€)
Develop amedia campaign to solicit public support and cooperation for the effective and prudent
use of water; (d) Solicit voluntary cutback of consumption from large users; (€) Continue or
develop incentive programs such as rebates for ingtaling water saving fixtures and free
ingpection to identify leaking toilets and plumbing fixtures, (f) Reduce water supply system
unaccounted for water due to system leakage and metering problems, (g) Support of water-
conserving irrigation systems, irrigation water management practices, and other water
conservation practices, such aswindbresks and cover crops. The lead and supporting agencies
for these ectivities are county governments and FEMA respectively. The funding sources may
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include State and County Generd Funds and Federa Mitigation Funds.

Public Information and Outreach

A key dement in successful drought preparednessis public education. The examples of
successful public education efforts identify development and implementation of coordinated
public and school education programs, including workshops, newdetters, public service
announcements, press releases, town hal meetings, school curricula, bill stuffersfor utilities, and
interactive participatory decisonmaking processes. These techniques and others provide
communication links among organizations that provide ass stance and the people that they serve.
They aso help increase awareness of the value of preparedness and planning to reduce costly
impacts of droughts.

Public education/awareness will provide opportunities for the genera public of the State of
Hawaii to becomeinvolved and invested in drought-related decisions leading to greater sdif-
reliance and self-determination. Public education adso emphasizes loca solutions based on
consderation of dl affected entities and related issues, including legd, economic, geographic,
climate, rdigious, culturd, fairness and equity issues; and environmenta concerns. These
opportunities, however, are lost where people are not sufficiently trained to engage in drought
planning or lack adequate technical assistance to do so.

Hands-on training and technica assstance programs can help formulate and implement plansto
incorporate drought planning and mitigation processes. Such programs can help famersin
Hawaii decide whether to include drought-resistant crops, on-farm wells, crop insurance,
conservation systems, restoration of wetlands and wildlife habitat, and other important factors
into ther risk-management Srategies. They can hdp farmers implement water management
practices and gain a better understanding of the soils and climate conditionsin their areas and the
types of crops and plants suitable to mitigating adverse changing conditions. Such assstance can
a0 hep them understand (and plan for) complicated marketing options and other methods to
manage risks.

Training and technica assistance programs can adso hep Hawaii communities as they determine
their own priorities for incorporating drought concerns, protection of environmental resources,
and land-use and community planning into comprehensive water management plans amed a
ensuring safe and available adequate drinking water for both urban and rura areas. Government
agencies and dakeholders still may need training and technicad assistance in gathering drought-
related information, devising drought impact- reduction strategies, and preparing public education
and involvement campaigns to develop localy appropriate solutions. State climatologists and
researchersin univerdty drought-related programs, as well as federd experts, are potential
sources for training assstance.

A number of potentia planned actions to achieve effective mitigation are described below.
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POST-DROUGHT EVALUATION

The State of Hawaii should plan to have a Post- Drought Evauation Team to address the
following questions as a part of the evaluation process:

1. Wasthe drought plan followed?

2. Were the actions taken and measures implemented effective in mitigating the impact
of the drought? Which actions and relief measures were effective and which were
not?

3. Should the plan have included other actions or assstance measures?

4. Did ad reach dl affected groupsin the stricken area? If not, why not? How were the
target groups for ad identified?

5. Were the measurestimely in rdation to the events of the drought period?
6. Wasit possible to correct errors during the emergency?

7. What financid and human resources were dlocated to the rdief effort? Where did the
resources come from and how were they controlled?

8. How efficient wasthe logigticd support and the available infrastructure? What
obstacles were encountered that reduced the efficiency of the response?

9. How effective was the coordination of county, state, and federal response efforts?
How did this cooperation affect the flow of information or assstance?

10. Was media coverage accurate and redlidtic in providing details of the event? What
kinds of mediawere involved? What role did they play in the emergency?

The following questions are examples of a post-drought evaluation review to assst in evauating
drought response. Many of them are modded after questions developed by the International
Drought Information Center.

11. What unit of your agency was active in the water shortage response? How was this
decided?

12. What are the norma responshilities of this section? Has drought response been
incorporated in the operations of this unit?

13. How were upper level managers kept informed of activities? How often they were
informed?

14. What are the respongibilities of your agency in case of drought-related water
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shortages? What information or cooperation do you need from other agenciesto
carry them out? Was this communication and activity adequate? How could it be
improved?

15. What other agencies did you report to during the drought? What media were used and
with what frequency? Name of person responsible. Was the result satisfactory?

16. What other agencies reported to yours? What media were used and with what
frequency? Who was responsible? Was the result satisfactory?

17. Were the actions taken by your agency effective in mitigating the impacts of drought?
Which measures were effective and which were not? What activities should be

added?

18. What financid and human resources were dlocated to the rdief effort? Where did the
resources come from and how were they controlled? How much time and money
were involved?

19. Provide any impact estimates prepared by your agency. Include costs, losses, and
gains from the drought, in terms of dollars and/or the impact on the environment and
resource base.

20. Any other recommendations or comments?

Pricing

Pricing is another area of planned actions for drought mitigation. The costs of running a utility
during a drought (emergency hook-ups, publicity, etc.) will increase, while revenues from water
sales will decrease (as consumers use less). Officids should consider arate schedule to generate
revenues during drought conditions, when users are likely to be more receptive to such messures.
Systems governed by the Public Utility Commission (PUC) must have its approvad to change
rates or rate schedules. Although conservetion pricing isimportant, it will not effectively reduce
water use unless used in conjunction with an educationd effort.

Measures that can be used on any system:

Seasond rate: Higher rate during months of peak demands. Effective when shortages and
peak demand months coincide and must be adjusted so that rates are equitable per user.

Drought surcharge: Hat surcharge, regardless of use

Increasing block (progressive rate scale): Higher rate charged per unit astotal use
increases. Rate rises in steps per block of volume.

Measures that can be used on metered systems:
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Conservation discount: Discount for reducing use below required conservation levdl.
Excess use charge: Higher rate for use above afixed maximum.
Pendty charge (in conjunction with rationing): Pendty charges should be high.

Flat charge: For use above a certain amount (basdline), with an increase for subsequent
offenses. The basdline maximum use figure which is one per capita (if population records
are up to date); or two per household. Adminigtering basdline maximum programs that
vary per household is difficult.

Disconnect/reconnect charge: Charge for ceasing and/or reindituting service after
rationing provisons have been violated.

Alternatives

Theimplementation of dternative Strategies and source devel opments prior to the occurrence of
drought conditionsis a practica mitigation tool. These planned actions are a combination of
ingtitutiond, scientific, technicd, socid, paliticd, loca, sate and federd optionsand arelisted in
priority order.

Assess available water volumes, clean mud and St out and enlarge existing reservoirsto
increase storage capecity.

Gauge streams and reservoirs to determine storage figures and find a“trigger point” to
require conservation and rationing.

Conduct drilling programs to determine the groundwater storage capacity of nearby
gtream dluvium.

Congruct “gdlery wells’ or horizonta, screened interceptorsin the thin dluvium and
conventiond wellsin the thicker dluvium.

Determine “trigger points’ using long-range westher predictions to start mandatory
conservation measures.

Pan wel in advance for the interconnection of public water systems that have supplies
adequate for drought conditions.

Make detailed plans and set up the mechanisms for temporary (or permanent) pipelinesto

furnish water to water-short communities for both short-term and long-term shortages. In
al cases, the water supply source should be identified well in advance of drought.
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Set up mechaniams for hauling water by truck to supply communities in desperate water-
shortage conditions.

Establish “Conservation” rate structures which are triggered at a predetermined SPI or
some other method determined by the state) to be applicable to the affected area.

Egtablish agreements such as Memorandum of Understanding (MOU) with private
reservoir owners or government agencies having operationa control of reservoirs that
could serve as water supply sources to furnish an agreed upon amount of water during
drought emergencies. The means of transmitting set amounts of water and the leve of
water quality would have to be determined &t the time of agreement. Any such
agreement should be underwritten with the conservation measures mentioned in the
previous dternative.

|dentify Sites or locations for water loading stations for rurd areawater haulers.

Prepare along-term dternative of water system regiondization. Thiswill mitigate the
impacts of drought through construction of regiona supplies, distribution and storage
fecilities, and water system consolidation.

Drought Report

Drought reporting is an effective tool for preparedness. The HDC may request that a Summary
Drought Report be prepared during periods of sgnificant drought activity. State and county
agencies may be requested to submit summary reports describing drought-related assessments
and response activities taken by that agency during this period. Reports should describe actions
taken over the preceding months, including alist of drought management objectives for the yesr,
planned actions to mitigate drought impacts, and a summary of any problems encountered and/or
successes redlized by the agency/organization.

Individual agency summaries shdl be submitted to the State Drought Coordinator for
incorporation with applicable federal agency reports. A find Summary Drought Report shal

then be submitted to the HDC and should be used to review and evaluate agency responses, draft
suggestions for legidative initiatives, and amend the state drought plan as needed.

COMMUNICATION
Successful implementation of the Hawaii Drought Plan dependsin large part on the timely
dissemination of clear and precise information to affected agencies and the public during and
preceding periods of droughts. Communication Guidelines as such are needed to accomplish

auch efforts and are summarized beow:

Initia release of any drought status report or response information should be coordinated
with the Office of the Governor through the Hawaii Drought Council.
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Drought press releases originating from the Office of the Governor will target the genera
public, mediaoutlets, congressiona delegations and affected federd, Sate, and county
agencies.

Drought-related information should be shared on atimely basis with dl affected
agencies. Dissemination of such information between agencies and with the generd
public should be coordinated with the Hawaii Drought Council. Coordination through
the HDC will ensure timely natification of the Office of the Governor regarding critical
drought-related information. Additiondly, dissemination of drought information should
focus on those individua s/organi zations requiring assistance or other drought-related
services.

The dissemination of Drought Public Service Announcements for use by radio and
televison media in drought-affected counties should be coordinated with the Hawali
Drought Council. Additiondly, pertinent drought- related information should be
coordinated with the HDC prior to its posting on any webste other than the Interim
Hawaii Drought Website.
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VI. IMPLEMENTATION PLAN

Implementation of the Hawaii Drought Plan is expected to be a dynamic process requiring
government and private entities to take a variety of assessment and mitigative actions prior to
and during periods of droughts. For example, loca water or county officias may take specific
planning or corrective actions to reduce high risk issues prior to adrought (i.e. develop anew
water source for acommunity thet isidentified as high risk). At the same time a state agency
may be developing new policy and guiddines to encourage greater water conservation measures
or planning tools/processes to aso reduce vulnerability. These types of proactive mitigation will
reduce risk and lessen impacts during periods of droughts.

The Risk Assessment and Planning Section of this plan identified a variety of possble actions
which different entities should plan, develop, and implement as resources and funding becomes
available. Identified actions were prioritized so that decision makers (i.e., the Hawaii Drought
Council, locd government, stakeholders, etc.) can effectively dlocate limited resources to reduce
risk and vulnerability during periods of droughts. The importance of working as a team,

knowing and sharing common gods, and gtriving to reach the same end point will ensure that the
Hawaii Drought Plan is a success.

The following implementation plan is essentid not only for the alocation of resources but is
crucid to ensuring a coordinated and prioritized level of commitment on the part of government
leadership and other stakeholders. It should be noted that the dynamic nature of this plan might
result in priority changes over time. Additiond data collection and andyses undertaken during
Phase 2 may result in modification of existing and/or recommended response and mitigation
measures. As further refinement of the Hawaii Drought Plan is undertaken, every effort should
be made to ensure gppropriate flexibility to meet changing environmental or leadership
conditions.

PRIORITY IMPLEMENTATION ACTIONS

Based on each task force' s assessment of sector-based issues, the following priority actions have
been identified for immediate implementation:

1. Establish by Governor’'s Executive Order, the Hawaii Drought Council whose directive
shall be to prepare and implement a state drought plan to coordinate and enhance current
response measures and to complete implementation of priority mitigation actions to
reduce the effects of drought impactsin Hawaii. The Executive Order should dso
establish a State Drought Coordinator (SDC) position to be assigned to the Commission
on Water Resource Management for adminigrative purposes. The position should be
established and operationa by October 2000, and should be appropriately funded and
used to support successful implementation of the Hawaii Drought Plan. The Hawali
Drought Council should aso work with the State L egidature to determine the need for
possible legidation to support the Governor’s Executive Order and to address future
funding requirements.

-B53-



2. The HDC, in coordination with the drought task forces'committees, should identify (2-3)
high priority areas and conduct a geographic- specific risk assessment and vulnerability
andysiswithin the next 12 — 18 months. The study should include review of exigting
monitoring and data collection, assessment of sector-based vulnerahility,
response/mitigation limitations and possible solutions, and any other Ste-specific risk
management analyses as may be needed. Based upon the results and analysis of the
selected priority areas, seek to expand the risk assessment and vulnerability study to other
priority areasin the state, subject to available funding.

3. Validate and refine proposed drought indices and triggers developed by the Water
Resources Committee based upon correlation with historica data, past drought events,
etc. for each water use sector (e.g., Water Supply, Agriculture and Commerce, and
Environmentd, Public Hedlth and Safety). To the extent possible and in conjunction
with trigger vaidation, assess and develop more effective measures for accuratdy
predicting the onset of drought conditions prior to reaching Stage 1 drought conditions.

4, The HDC, in coordination with each county, should devel op a prototype county drought
plan. One county should be initidly selected for development of the county drought plan
component which should be immediately undertaken and completed within 12 months.
The county drought component should be used to further define county/locd
respongbilities, the role of the county level drought committees, the interrelationship of
county plans/committees to the state drought plan, and existing county response
capability, procedures, and resources. The county plan should dso identify high risk
issues/areas and county specific mitigation measures to reduce drought impacts within
the county. Based upon the results of theinitial prototype county drought plan
component, determine if additiona county-specific drought plans should be developed
for each county.

5. Seek appropriate funding to undertake and complete preparation of the Agricultura
Water Use and Development Plan (AWUDP) component of the Hawaii Water Plan
within the next 12 — 18 months.

6. Encourage military involvement in subsequent drought planning activities and
incorporate military drought response/mitigation provisons within Phase 2 of the drought
plan.

7. Develop policy dlowing emergency accessto (or seek funding to develop new) standby
water sources and/or storage facilities in drought prone regions for public and private use
during a declared drought emergency.

8. Consder new legidation for agricultural loans or grants covering drought impacts,
damages, or loses, or Smilar emergency funding mechanism.

In addition to the priority action items discussed above, specific response/mitigation measures
identified in Section V Drought Assessment and Response have been categorized into near-term



(12 — 18 months) and long-term (18 - 24 months) actions. The Hawaii Drought Council should
undertake these items as part of Phase 2 of the drought plan in coordination with the completion
of priority action timesidentified for immediate implementation.

WATER RESOURCES COMMITTEE

Near-Term Actions (12 — 18 months)

Conduct risk and vulnerability assessments for each idand.

Develop more reliable drought forecasting capability.

|dentify existing data ggps and improve current data collection.

Validate and refine proposed drought indices/triggers.

Egtablish a State Drought Coordinator position to oversee plan implementation.

Long-Term Actions (18 — 24 months)

|dentify and prioritize critical monitoring Sites and data collection requirements.

Develop soil moisture data collection program.

Deveop SPI idand mapsin cooperation with the Pecific Disaster Center.

Continue development of drought mitigation measures, including appropriate training and
educationd activities.

WATER SUPPLY TASK FORCE

Near-Term Actions (12 — 18 months)

Establish a State Drought Coordinator position with adequate funding support to carry
forward and implement recommended drought plan actions.

Assess, clarify and coordinate, if necessary, county/local committee responsibilities
during drought emergencies. Existing county response structure, procedures, available
resources, etc. should be identified. Integration between existing county measures and
recommended drought plan provisons should be further clarified or established as part of
Phase 2 of the plan.

Identify private water system issues and available response/mitigation measures.

Test, vaidate, and refine proposed drought indices/triggers (e.g. SPI) for each sector and
for each idand.

Subject to vaidation of drought triggers, develop specific sector-based and region-based
response/mitigation measures for Drought Stages 1, 2, and 3.

Seek funding to complete preparation of the Agricultura Water Use and Development
Plan (AWUDP) by the DOA.

Involve the military in subsequent drought planning activities.
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Long-Term Actions (18 — 24 months)

Clarify requirements for use of reclamed water over safe drinking water sources. Initiate
gudies, as necessary, to investigate issues including but not limited to nitrete loading,
increased sdinity, etc.

Develop adrought-related public education program and budget. Secure necessary
funding to implement program.

AGRICULTURE AND COMMERCE TASK FORCE

Near-Term Actions (12 — 18 months)

Develop policy dlowing emergency accessto (or seek funding to develop new) standby
water sources and/or storage facilities in drought prone regions for public and private use
during a declared drought emergency.

Consider new legidation for agricultura loans or grants covering drought impacts,
damages, or losses, or smilar emergency funding mechanism.

Allow abroader interpretation of, or revise, the digibility requirements for assstance
from the USDA Farm Services Agency or other federal agency disaster assstance
programs during a drought to prevent problems currently experienced by farmers.
Establish a drought coordinator position with adequate financia resources at the sate
level by sponsoring legidation in the 2001 session.

Study the need for possible legidation a dl levels of government to formaize the
authority and respongibilities of the drought leedership structure together with an
adequate source of funding.

Andyze/darify criteriaand lines of authority that will kick in during times of drought
before a drought impact occurs, and include forecasting/monitoring of climate patterns to
provide ample warning on the approach of a potentia drought.

Seek funding to complete the Agricultural Water Use and Development Plan (AWUDP).
Review criteriato determine Hawaii’ s ability to access feed assstance from the
federd/state governments through bulk purchases and transportation subsidies to regions
impacted by loss of range grass.

Develop apalicy to alow for lease rent waivers on state leases during a drought period.
Clarify or develop procedures for use of unencumbered or vacant state or public land for
temporary pasturing and alow cooperative pasturing.

Improve and expand communication and public education regarding droughts, its genera
effects, and effect on persond life style.

Subject to validation of drought triggers, develop specific sector-based and regionbased
response/mitigation measures for Drought Stages 1, 2, and 3.

Study and eva uate tourism economic impacts resulting from drought conditions.

Long-Term Actions (18 — 24 months)

Streamline the permitting process for sdected actions during a drought.
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Havefederd, state, or local mental hedth agencies provide ass stance and education on
drought related problems.

Seek legidation to provide tax credits for farming losses due to drought.

Increase program funding and activities of the NRCS PL-566, EQIP, and DLNR Forest
Stewardship programs.

Provide more crop suitability sudies or have such details avalable to farmersin the field
asthiswill give them the ability to make sound decisons on crops, planting cycles,
dternative cropping, etc.

Clarify or develop procedures for use of military surplus equipment for distribution of
grain, water, or drought relief suppliesmaterias.

Seek legidation to use “gray” water for agricultura/livestock purposes during a drought
declaration emergency.

Establish new crop insurance programs at both the federd and state levels or adapt
existing programs to meet drought losses or damages.

ENVIRONMENTAL, PUBLIC HEALTH AND SAFETY TASK FORCE

Near-Term Actions (12 — 18 months)

Develop awater supply inventory and mep for use during drought-related emergencies
such as wildland fire suppresson. Inventory should include existing and dternate
sources of water (i.e., dams, reservoirs, public and private water systems, etc.).

Basad on this inventory of available water supply, reach necessary agreements with
landowners, operators, purveyors, etc. for access and use of such resources during
emergency drought conditions (i.e., to provide water supply for fire suppresson).
Delineate areas on each idand where non-potable water (e.g., sat water, treated effluent)
can be used for fire suppression purposes. Develop corresponding maps clearly showing
where non-potable water can (or cannot) be applied during fire suppression operations.
Establish a State Drought Coordinator position to permanently carry on the functions
temporarily provided by the Bureau of Reclamation.

Long-Term Actions (18 — 24 months)

Deveop a unified fire management plan and adequate funding to implement the plan,
including development of a corresponding fire prevention education component (see
“Drought and Wildland Fire Mitigation Plan”) and adequate funding.

Develop acomprehensive Statewide Water Conservation Plan incorporating existing
state and county water conservation measures.

Edablish a“hierarchy of water use’ policy for future guidance and implementation
during drought-related emergencies.
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APPENDIX A: FEDERAL AGENCY INDEX

Federal agencies provide severa types of assstance to those adversdly affected by drought. One
type of assistance is to access hydrologica and meteorological data that agencies collect as part
of their misson or mandate and disseminate them to the states for timely drought assessment.
Monetary and technica assstance are available for agricultura producers and business ownersto
mitigate losses related to drought. Technica assistance reduces the vulnerability of agricultura
operations to drought.

There are 88 drought related federal programs, which were funded in last ten years. These
programs are categorized into four broad areas (1) Preparedness, including planning and
mitigation; (2) Information, including monitoring/prediction and research; (3) Risk management;
and (4) Emergency response. Seven of these programs provide assistance for drought planning,
42 for drought mitigation, 22 for drought-related monitoring/prediction and research, and 47 for
response. These numbers total more than 88 because some programs cover more than one

aspects of drought.

Within federal government programs, water supply and droughts are considered together. A
number of programs within the U.S. Department of Agriculture (USDA) provide assistance for
actionsthat can lead to drought mitigation. The Small Watershed Act, for example, givesthe
Department authority to help rural communities address natural resource concernsin smal
watersheds. Eligible purposes include watershed management, emergency watershed restoration,
water conservation, municipa and industrid water supply, recreation, and fish and wildlife
protection.

In 1964, Congress passed the Resources Conservation and Development Act to assst loca units
of government address erosion problems, water management problems, and economic
development needs. This program provides technical and financid assstance, but available
funding has been limited to technicad assstance for loca Resource Conservation and
Development Councils. The annua appropriation of about $36 million provides each Council
with a coordinator position and clerical support.

The 1985 Food Security Act directed the Secretary of Agriculture to enroll 45 million acres of
highly erodible lands into the Conservation Reserve Program. This amount was reduced in
subsequent farm bills to 36.4 million acres as a cost- savings measure. Farmers receive technical
and financid asssance aswell as an annud rentd payment for ingdling and maintaining this
areain permanent vegetative cover.

In 1996, Congress consolidated severd of the Department’ s cost-share programs and created the
Environmental Qudity Incentive Program. The primary purpose of this program isto help

farmers address their water quaity problems, but it also provides technicd and financid

assigtance for the ingtallation of water conservation measures as well as livestock watering
faclities. Cogt-shareis provided through long-term agreements that address an entire farm's
resource needs. However, there is a controversy that this program sometimes limit public’'s
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ability to obtain financid assstance to ingtal drought mitigation measures such as cross fencing
and livestock water devel opment.

Thefollowing are the federd organizations and their specific activities that can asss the State of
Hawaii during drought emergencies with loans, grants and programs for financid, materia and
personal support.

Federal Emergency Management Agency(FEMA) provides disaster assistance to states, local
governments and nonprofit organizations when the President declares an emergency. FEMA

also provides disaster assistance including unemployment insurance, temporary housing, ands
crigs counsdling to individuals and families adversely affected by disasters or emergencies.

They aso provide grants to states for the suppression of forest and grasdand fires.

National Weather Service(NWS) produces hydrologic forecasts, including water supply
forecastsfor the states and cooperates with the Natural Resources Conservation Service (NRCS)
in the determination and production of water supply forecasts. The NWS dso produces short-
term westher forecasts for the state, collects and maintains meteorologica records for weether
gtations around the state, including precipitation and temperature data and produces reports that
summarize state meteorologica data. NWS aso conducts climate analyses and produces weekly
Palmer Drought Severity Index vaues and Crop Moisture Index values for cartain states.

U.S. Department of Agriculture, Farm Service Agency (FSA) provides emergency grant
programs during periods of drought to eligible producers suffering losses from drought. FSA
aso provides guaranteed and insured loans to asss family farmers, ranchers, and aguaculture
operators in recovering from losses resulting from droughts.

U.S. Department of Agriculture, Natural Resources Conservation Service (NRCS) is
responsible for preparing monthly Surface Water Supply Index (SWSI) reports and monitoring
of soil moisture conditionsin the continental U.S. In Hawaii, NRCS does not currently prepare
water supply forecasts. NRCS provides technicd assstance to the agriculturd community on
matters such as farm conservation practices, water conservation, water qudity improvement, and
diverson of irrigation water, and assists ranchers with technica assstance for grazing land
management. They dso conduct soil surveys and soil suitability studies, together with
conservation partners, to provide cost-shared financid assstance for implementation of
conservation practices.

The U.S. Army Corps of Engineers (COE) addresses drought as a part of the hydrologic
gpectrum in its design of projects, including environmentd restoration projects. However, the
Corps has no authority or funding specidty for drought planning. Army Corps of Engineers
operates federd reservoirs controlling releases of stored water for project purposes in periods of
surplus runoff. They administer the “404 Permit” section of the Federal Clean Water Act, and
the Federd Rivers and Harbors Act. Corps of Engineers also conducts regional meetings to
gather public comment and respond to loca concerns and problems related to Corps projects,
such asflat water recreation during periods of droughts. They are responsible for construction of
wells and transports water to farmers, ranchers, and political subdivisons within areas
determined to be drought-distressed by the Chief of Engineers. Before Corps assstance is
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considered, other applicable federd assstance authorities must be evauated. The authority for
these COE actionsis authorized under Public law 84-99.

Small Business Administration (SBA) adminigters the economic injury loan program for smal
business, including agricultura cooperatives, adversdly affected by community agricultura

losses. Businesses that depend on the business of agricultura producers affected by drought are
eigibleif an SBA disaster declaration isin effect in the Sate.

Federal Crop Insurance Corporation provides insurance to farm owners and operators against
unavoidable losses resulting from adverse conditions beyond the producer’ s contral.

Department of the Interior, U.S. Geological Survey (USGS) is respongble for measuring and
recording streamflow data for most of the mgjor rivers and streams of the state. They aso
compare current streamflow data with historical datato evaluate current conditions. They are
respongble for conducting surface water investigations, primarily as a cooperator with state and
local agencies on water supply projects, and for determination of water supply/qudity and
evauation of hazardous conditions. They maintain a database of streamflow dataon ared-time
bass a the locd level and conducts research on hydrologic processes and the effects of climate
change.

U.S. Department of Agriculture, U.S. Forest Service, assgs sates with wildland firefighting
and fire planning activities.

Department of the Interior, Bureau of Reclamation (BOR), manages, develops, and protects
water and related resources in an environmentally and economicaly sound manner in the interest

of the American public. Reclamation operates and maintains 13 mgor water storage reservoirs

in the ate. These projects provide water supplies for agricultura, municipd, industria, and
domestic uses. Fish and wildlife protection is dso an additiona benefit provided by the
Reclamation projects. BOR in concert with states, tribes, water users, and others, develops
staged drought management contingency plans and implements effective drought management
measures and activities. Other drought related activities BOR isinvolved are:

Works with other federd, state, and loca agencies to enhance data collection and water
supply forecasting capability to improve both water supply prediction and operationa
effectiveness.

Reviews operating criteria, Srategies, and plans for Reclamation projects to determine if
changes would make projects more effective in mitigating drought impacts.

Modifies project operations to minimize drought-related impacts. Thisincludes
operations that enhance water delivery to contractors but may aso include actions to
protect fish, wildlife, recreation, and other values.

Offers programs that assst irrigation digtricts in securing adequate supplies of water and
inddling facilities for water ddivery and digtribution.
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Monitors and reports water supply conditions of Bureau of Reclamation projects, and
projects future water supplies.

Coordinates project operations with the Bureau of Indian Affairs (BIA) irrigation
digtricts, and other operators of diversion facilities.

Assess the need for changes in policy to better accommodate drought problems and
solutions.

Provides the public with informational and educationd materias regarding water
conservation. Thisincludes water supply and forecast information for use by state and
other federa agencies for drought assessment and management decision-making.

Provides information and technical assistance on drought conditions and management
programs and techniques to other federal and state agencies, tribes, water users
organizations, and locd entities.

Implements programs authorized and funded by Congress through emergency legidation.
These programs include grants and loans for water-related projects that reduce the
impacts of drought. These projects are coordinated with state, federa, and local
authorities, and with water user’s organizations.

Evauates drought-related conditions on al Reclamation projects and identifies
recommended relief measures. Any time water suppliesfail to alow an adequate supply,

Reclamation seeks to identify, with its contractors, methods to extend the available water
supply to reduce adverse economic impacts.

DROUGHT-RELATED FEDERAL STATUTES

PL 93-288, The Robert Stafford Disaster Relief and Emergency Assistance Act of 1988, as
amended.

PL 84-99, Emergency Authority, as amended.

Safe Drinking Water Act of 1974 (PL-93-523)
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PRESIDENTIAL DISASTER DECLARATION PROCESS

The Robert T. Stafford Disaster Relief and Emergency Assistance Act, PL 93-288 as amended authorizes the
President to declare an emergency or major disaster in the state, if requested by the Governor, and to make federal
assistance available to supplement state and local resources.

Incident occurs. Local Federal, state, and local
government assesses the government personnel conduct The FEMA Director
damage and their capability A | anonsitepreliminary damage recommends a course of
to recover. assessment (PDA). A | actiontothe President based
L on the analysis.
1he County udge/Mayor If warranted thelGovernor l
sends aletter of request to '
the Governor certﬁ‘?/i ng requests assistance from the The President determines
that the severity of the President, certifying that the whether to grant or deny the
disaster is beyond the local severity of the disaster is beyond gubernatorial request
government capability and the state and local capability. )
provides a DSO. L l
L FEMA regional personnel If dzg: e?] tze Gover nQFhma%IO
summarize the information appeal the decision within
g(g:en;agie/e:poggar 0 collected during the PDA and days.
i send arecommendation to
capability, the state
contacts the FEMA FEMA headquarters for further
regional office. analysis.

The Act does not prescribe specific criteriato guide FEMA’ s recommendation or the President’ s decision. Asa
prerequisite to federal disaster assistance under the Act, the Governor must take “appropriate response action” and
provide information on the nature and amount of state and local resources committed to alleviating the results of the
disaster. The preliminary damage assessment (PDA) is the mechanism used to determine the impact and magnitude
of damage and the resulting unmet needs of individuals, businesses, the public sector, and the community asa
whole. Thisinformationisused by DEM in preparing the Governor’ s request and by FEMA in making a
recommendation to the President as to whether assistanceiswarranted. The President then decides whether to
approve the assistance requested and/or recommended. Generally, FEMA considers some or al of the following
factorsin making arecommendation to the President:

The number of homes destroyed or sustaining major damage.

The number of homes sustaining minor damage.

The extent to which the damage is concentrated or dispersed.

The estimated cost of repairing the damage.

The demographics of the affected areas (e.g. income levels, unemployment, and concentrations of the elderly).
The extent to which the damage is covered by insurance.

The extent to which the disaster areaistraumatized.

The extent of disaster-related unemployment.

The level of assistance available from other federal agencies (e.g. SBA’s home and business oans).
The state and local government’ s capabilities for dealing with the disaster.

The level of assistance available from voluntary organizations (e.g. the American Red Cross).

The availability of rental housing.

The extent of health and safety problems.

The extent of damage to facilities providing essential services (e.g. medical, utilities, police, etc.)
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USDA DISASTER DECLARATION PROCESS

The County Judge sends a
Letter of request and a Flash
Situation Report to the
Governor asking for an

Agricultural disaster -
declaration If warranted, the Governor will
Incident Occurs ) request USDA assistance from the
U.S. Secretary of Agriculture.
Farm Service Agency (FSA)
prepares a Flash Situation
Report that summarizes the
damage
The FSA prepares a Damage
Assessment Report (DAR)
outlining the extent of The S p
ricultural losses and submits € Secretary o -
?r?e report to USDA for Agriculture decides Approved or Denied
determination. whether the request for a EM Loans Thereisno
or declaration should be implemented appeal process.
The FSA Administrator can granted.
designate a county for physical
losses only.
Approved

Only EM Physical Loss Loans
implemented.

A U.S. Department of Agriculture (USDA) declaration may be approved if, asaresult of anatural disaster within a
county,

arequest is made within 90 days of theincident,

theincident is “weather related”, and:
thereisat least 30% county-wide production loss of crops

A USDA declaration will result in the implementation of the Emergency Loan (EM) Program through the FSA.

This program enables eligible farmers and ranchers in the affected county aswell as contiguous countiesto apply for
low interest loans. A USDA declaration will automatically follow a Presidential declaration for counties designated
major disaster areas and those counties that are contiguous to a declared county - including counties that are across
statelines. As part of an agreement with the USDA, the Small Business Administration (SBA) offerslow interest
loans for eligible businesses that suffered economic lossesin declared and contiguous counties that have been
declared by the Secretary of Agriculture. Theseloans arereferred to as Economic Injury Disaster Loans (EIDL).

In situationsinvolving serious physical losses, the FSA Administrator may also designate a county a disaster area,
but only for physical loss loans.
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SBA DISASTER DECLARATION PROCESS

If the Presidential
disaster declaration is
The Governor includes turned down, the
rSBA e;ts? Os:ég‘g?;! daent'al Governor may refer the
u i
Incident Occurs. d?;&er declaration. ;eg;ﬁ ;?r :;SBA SBA, state and local
Loca government ) representatives
assesses the damage assess the damage.
?ggo\t/r:' r capability to The County Judge/Mayor If warranted, the
i sends a letter of request Governor will request

to the Governor with a assistance from the SBA

list of 25 homes/ Administrator.

businesses that sustained

a40% or greater

uninsured loss or alist of

3 businesses who

sustained a 40% or

greater uninsured loss

and certifies that at least

25% of the community’s

workforce would be

unemployed for at least

90 days.

v

v

SBA staff determine

whether the declaration The SBA Administrator
criteria has been met and determines whether to grant or
recommends a course of deny the gubernatorial request.
action to the SBA SBA has no formal appeal
Administrator. process.

An SBA declaration may be approved if, asaresult of disaster-related damage within a county,

-at least 25 homes or businesses have sustained uninsured losses of at least 40 percent of their replacement value
or

-at least 3 businesses have sustained uninsured losses of at |east 40 percent of their replacement value and, asa
direct result of the disaster, at least 25 percent of the workforce in the community would be unemployed for at
least 90 days

To determine the extent of damage, SBA, state and local officialsjointly conduct assessmentsin the affected
counties following the Governor’ srequest. |If the Governor has requested a Presidential disaster declaration for
Individual Assistance, SBA's policy isto suspend action on arequest it receives until the President has made a
decision on the Governor’ srequest. Thefollowingisalist of other situations when SBA assistance may be
avallable:

In the event of aPresidential disaster declaration, the declared county is eligible to apply for Physical Disaster Loans
and Economic Injury Disaster Loans (EIDL) through the SBA. Contiguous counties, may apply for Economic
Injury Disaster Loansonly.

In the event of an SBA only declaration, the declared county as well as the contiguous counties are eligible for both
Physical Loss and Economic Injury Disaster Loans.

Inthe event of aU.S. Department of Agriculture Secretarial Declaration, the declared county aswell as any
contiguous counties are eligible to apply for Economic Injury Disaster Loansonly.
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APPENDIX B: STATE AGENCY INDEX

The following agencies/organizations of the State of Hawaii are responsible for specific response
actions and for implementing certain recommended drought plan provisions during drought and
non-drought periods.

OFFICE OF THE GOVERNOR
**To be developed in Phase 2**

DEPARTMENT OF AGRICULTURE

Chapter 141, HRS: Department of Agriculture (DOA) powers: act to conserve and protect
agricultura lands, promote diversified agriculture, increase agriculturd sdlf-sufficiency, and
ensure availability of agriculturaly suitable lands.

Chapter 152, HRS: DOA duties maintain condant vigilance for incipient infestation of
gpecific noxious weeds...and shdl use those procedures and methods to control or eradicate
the infestations of noxious weeds.

Chapter 155, HRS: DOA powers and duties provide relief to farmersin times of
emergencies.

DEPARTMENT OF BUSINESS, ECONOMIC DEVELOPMENT AND

TOURISM
**To be developed in Phase 2**

DEPARTMENT OF DEFENSE

State Civil Defense Division

Hawaii Revised Statutes (HRS), Chapter 26-21, establishes the Department of Defense who
“shd| be respongble for the defense of the State and its people from mass violence, originating
from ether human or natural causes.” Further, HRS, Chapter 128, ddlineates the functions and
respongbilities of civil defense to include disasters and emergencies.

The Governor's Memo 90-13, State of Hawaii Plan for Emergency Preparedness, Volumellll,
Disaster Response and Assistance, September 21, 1990, provides State and county governments
abadsfor disaster planning, preparedness, and training. Also, the plan establishes relationships
among agencies, fixes responsbility and accountability, and sets forth the actions to be taken by
departments and agencies of the State and each county government. Disaster is defined as* any

-B-1-



destructive event resulting in significant physica loss or destruction and socid disruption caused
by natural or man-caused hazards or disaster agents. Naturad disasters include storms, high
winds, flash floods, high surf, hurricanes, tornadoes, droughts, earthquakes, tsunamis, volcanic
eruptions, landdides, muddides, and fires” The mission of the State and counties are defined as
follows

Prevent or minimize loss of life

Alleviate suffering

Reduce damage or destruction to property
Provide for public safety, hedth and welfare
Restore disrupted public systems and services
Expedite recovery and rehabilitation

Specific respongbilities of the State Civil Defense Divison indude the following:

Coordinate warning procedures and warning dissemination

Collect, callate, evaduate, and disseminate damage assessment information and
organize State Disagter Field Teamsto assist with damage assessment
Adminigter the State' s Mgjor Disaster Fund

Coordinate requests for support of disaster operations

Coordinate disaster assstance programs administered by the State, Federa, and
private agencies

DEPARTMENT OF HAWAIIAN HOME LANDS
**To be developed in Phase 2**

DEPARTMENT OF HEALTH
**To be developed in Phase 2**

Chapter 11-19, HAR, Emergency Plan for Safe Drinking Water: Identifies drought asa
"Type B" emergency; authorizes the Dept. of Hedlth to coordinate with other governmenta
agencies and the private section to provide water to affected areas; prescribe appropriate
procedures to be undertaken by water suppliers and consumers to minimize hedlth risks
resulting from contamination of drinking water; notify customers regarding the seriousness

of the emergency and measures to undertake to minimize hedth risks; determine whether
dternative water supplies are safe and whether the means to transport or deliver the water
may have adverse impact on the water quality

Chapter 11-20, HAR, Potable Water System: Regulate dl public water sysemswhich
provide water for human consumption through pipes or other constructed conveyancesiif the
system has 15 or more service connections, or regularly serves an average of at least 25
persons daily at least 60 days out of the year.
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DEPARTMENT OF LAND AND NATURAL RESOURCES

Commission on Water Resour ce M anagement

The Commission on Water Resource Management is the state agency charged with the
management of al water resources. The Commisson’s mandate is set forth in Chapter 174C,
Hawaii Revised Statutes (* State Water Code’). The declaration of policy set forth in the State
Water Code recognizes the “need for a program of comprehensive water resources planning to
address the problems of supply and conservation of water.” The policy further Satesthat “the
date water code shdl be liberdly interpreted to obtain the maximum beneficiad use of the waters
of the State for purposes such as domestic uses, aguaculture uses, irrigation and other agricultura
uses, power development, and commercid and industrid uses.”

Efforts to implement this policy have included preparation of a multi-component Hawaii Water
Plan (HWP). The HWP consgts of the following dements. 1) Water Resources Protection Plan;
2) Water Qudlity Plan; 3) State Water Projects Plan; 4) Agriculturd Water Use and Development
Plan; and 5) County Water Use and Development Plans prepared by each of the four counties.
These plans which collectively form the basis of the HWP serve to protect againgt potentia

threats to water resources and are intended to formulate an integrated program for the protection,
conservation, and management of the waters in each County. Accordingly, certain eements

from each of these plans should be considered and, where appropriate, integrated during the
development of any statewide drought mitigation plan.

The State Water Code (Section 174C-62, HRS) dso requires that CWRM formulate a plan for
implementation during periods of water shortage. As part of this plan, the CWRM shall adopt a
reasonable system of permit classfication according to source of water supply, method of
extraction or diverson, use of water, or acombination thereof. The CWRM, by rule, may
declare awater shortage when insufficient water is available to meet the requirements of the
permit system or when conditions are such to require atemporary reduction in total water useto
protect water resources from serious harm. However, such declaration of water shortages may
only occur within designated water management aress.

If the CWRM finds that the redtrictions imposed are not sufficient to protect public hedth, safety
or welfare, or the heath of animals, fish, or aguetic life, or apublic water supply, or recreationd,
municipd, agriculturd, or other reasonable uses, the CWRM may declare the existence of a
water emergency. Declaration of awater emergency shdl be through the issuance of a CWRM
order and may be indtituted for any area, whether within or outside of awater management area.
During such awater emergency, the CWRM may impose requirements including, but not limited
to, gpportioning, rotating, limiting, or prohibiting the use of water resources within a given area
Notwithstanding such provisions, gppurtenant rights are preserved even during water shortages
or designation of awater emergency.

It isfurther envisioned that eements (if not dl) of the State Drought Plan should be incorporated
within the Water Resources Protection Plan component of the HWP. Accordingly, the Statewide
Framework for Updating the Hawaii Water Plan adopted by the CWRM includes provisions
requiring the integration of the State Drought Plan upon its eventud completion. The purpose of
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this Drought Plan is to help identify and provide direction when drought-related water shortages
and/or water emergencies arise so that the CWRM may base its orders on such criteria

Division of Forestry and Wildlife

The DLNR Divison of Forestry and Wildlife (DOFAW) is respongble for dl wildfires on forest
reserves, natura areareserves, wildlife and plant sanctuaries and public hunting aress. It dso
cooperates with established fire control agencies for the protection of other wildlands not within
the department’ s protection areas to the extent needed to provide for public sfety.

DOFAW cooperates with county fire control agencies and the federal government in developing
plans and programs and mutua aid agreements for assistance in the prevention, control, and
extinguishment of foret, grass, brush, and watershed fires not within the department’ sfire
protection responsibilities described above.

During periods of high fire danger or drought, DOFAW has the statutory authority to retrict
accessto, or close any lands within its jurisdiction. It can aso redtrict outdoor burning. DOFAW
has adopted a Fire Management Handbook which specifiesits sandards for prevention,
presuppression and suppression. The Document provides a structured approach in providing for
publicfirefighter safety and minimizing damage to Hawaii’ s environment. Funding for the fire
management program is provided by the State' s generad fund and federa cost share programs
through the USDA Forest Service. These include the State Fire Assistance (SFA) and Volunteer
Fire Assstance (VFA) programs. Additionaly, DOFAW is a key agency within the State who
can trigger provisons of the Stafford Act (Fire Suppresson Assstance) which provides for
Federd Emergency Management Agency (FEMA) funding assistance in Situations where forest
and grassfires on public or private lands thresten a mgjor disaster to communities and
€COnomies.

DOFAW has exigting mutud aid agreements with dl county fire departments statewide. These
mutua aid agreements identify the responghilities of each party aswell as other fire
management activities such asjoint participation in prevention, training and equipment
acquigtion.

Chapter 185, Sec. 185-3(c3 & c4), HRS, Land Fire Protection Law: Authorizesthe
adminigrator of the Divison of Forestry and Wildlife to issue fire warning notices during dry
periods, gives authority to the administrator to close forest reserves, public hunting aress,
wildlife and plant sanctuaries, and natural area reserves to public access or redtrict their use
during dry periods when necessary, to reducefire risk.

Soil and Water Conservation Districts

**To be developed in Phase 2**
Chapter 180, HRS: Soil and Water Conservation Digtricts (“SWCD”) powers provide for
and encourage demondirations relative to control and prevention of erosions and conservation
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of soil and water resources; and develop plans for conservation of soil and water resources
and control and prevention of erosion.

Chapter 180C, HRS: County governments, in cooperation with SWCD, enact count
ordinances for the purpose of controlling soil eroson and sediment.

UNIVERSITY OF HAWAII

County Extension Services
**To be developed in Phase 2**

State Climatology Office

The Hawaii State Climatology Office (HSCO) a the University of Hawaii a Manoa provides
climate data and information to the genera public. The HSCO collects and archives historica
climate (rainfdl, temperature, wind, etc.) data for Hawaii and provides scientific advice
regarding physica mechanisms leading to drought. Given available funding in the near future,
the HSCO is working towards devel oping drought prediction models, taking into account both
windward and leeward locations and the Pacific Decadd Oscillation. An evauation of the
models performance would be completed to assess the rdliability of resulting long-lead drought
forecasts expressed in a probabilistic manner.

STATE FIRE COUNCIL

The State Fire Council is comprised of the four county fire chiefs, and has been established
within the State Department of Labor and Industrial Relations. The State Fire Council may
advise and assst the county fire departments where gppropriate. They may prescribe standard
procedures and forms relating to ingpections, investigations and reporting of fires. The Council
may aso gpprove plans for cooperation among the county fire departments and may advise the
Governor and the Legidature with repect to fire prevention and protection, life safety, and other
functions or activities for which the various county fire departments are generdly responsible.

The State Fire Council also serves asafocd point through which al applications to the federd
government for federal grant assstance for fire-related projects shall be made.

Chapter 132-16 State Fire Council; compostion; functions. (&) Thereisaestablished a
gtate fire council which shal be placed within the department of labor and industrid

relations for adminidrative purposes. The atefire council shdl consigt of the fire chiefs of
the counties. The state fire council may appoint an advisory committee to assst it in carrying
out its functions under this chapter.
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APPENDIX C: COUNTY OF KAUAI INDEX

OFFICE OF THE MAYOR
**To be developed in Phase 2**

DEPARTMENT OF WATER
**To be developed in Phase 2**

COUNTY CIVIL DEFENSE
**To be developed in Phase 2**

REGION SPECIFIC DROUGHT ASSESSMENT

Table C1: Water Supply Sector Assessment for the State Kokee Water System, Kauai

Sector: Water Supply

Category: Drinking Water
Location: State Kokee Water System
Source: Ground water well (12 gpm)

I mpacts Response and Mitigation Actions Response Agency
Decreased shallow well Complete construction of new well (31 gpm) and placein | DOW
capacity due to reduced serviceimmediately. CWRM
recharge of perched . Develop additional ground-water wells.
ground water
Increased systemwater | - Develop additional water tank storage capacity to meet DOw
demand increased demand. DLNR
Analyzethefeasibility of developing surface water CWRM
sources and storage reservoirs to meet increased demand. | DOH
Reduce water system leakage. Replace old pipelines, Navy
oversizing if necessary. Air National Guard

Explore partnerships with the Navy and Air National
Guard to improve this water system

Implement water conservation programs among
customers, and mandatory restrictionsif necessary.
Encourage re-use of gray-water for irrigation (must
obtain approval of DOH).

Supplement wastewater treatment systems with non-
potable water during periods of low flow to keep these
systems functioning.

Increase exposure to - Develop additional water tank storage capacity to meet
wildfires or structure increased demand for fire fighting purposes.
fires - Analyzethefeasibility of developing surface water

sources and storage reservoirs for fire fighting purposes.
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Table C2: Water Supply Sector Assessment for the Waimea Water System, Kauai

Sector: Water Supply

Category: Drinking Water
Location: Waimea Water System
Source: Waimea Well No. 2

I mpacts Response and Mitigation Actions Response Agency
Increased salinity (i.e., - Restore Waimea Shaft to service by installing a water DOw
chlorides) due to treatment system to treat the ground water under the DOH
heavier pumping and influence of surface water. CWRM
reduced ground water - Develop additional water sources.
recharge - Improve interconnection between the Kekaha and
Waimea water systems (e.g., pipelines and/or booster
pump station)
Implement water conservation measures among DOW
customers.

Table C3: Water Supply Sector Assessment for the County Department of Water and
Private Water Systems, Kauai

Sector: Water Supply

Category: Drinking Water
L ocation: County Department of Water and Private Water Systems
Source: Various sour ces

Impacts Response and Mitigation Actions Response Agency

Declining source Implement water conservation measures to reduce DOW

capacity due to reduced customer demand, and if necessary, mandatory restriction | DOH

ground water recharge on water use. CWRM

and increased pumpage | - Develop additional ground-water sources. (e.g., Develop | DLNR

to meet increased new wellsin the Waimea-K ekaha Water System, the Private Water

demand Kilauea Water System, the Hanalei Water System, and Purveyors
Makaweli Valley)

Improve interconnection between water systems to make
additional source capacity available (regionalization).
(e.g., Install pipeline and booster pumping station
between the Kalaheo and Lawai-Omao Water Systems,
Install a pipeline between the Koloa and Lihuw Water
Systems)

Develop additional storage tank capacity.

Reduce system |eakage (i.e., unaccounted-for-water)

DROUGHT-RELATED COUNTY ORDINANCES

Article XI1, Sec. 12.03 of the Kauai County Ordinance - gives the power of authority to the
Kaua Fire Department to provide and effective program and leadership for countywide fire
prevention, fire control and rescue operations.

Department of Water Rules and Regulations. (Specific section citations to be added.)
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APPENDIX D: CITY AND COUNTY OF HONOLULU INDEX

OFFICE OF THE MAYOR
**To be developed in Phase 2**

BOARD OF WATER SUPPLY
**To be developed in Phase 2**

COUNTY CIVIL DEFENSE
**To be developed in Phase 2**

REGION SPECIFIC DROUGHT ASSESSMENT

Table D1: Water Supply Sector Assessment for the Various Water Systems, Oahu

Sector: Water Supply

Category: Drinking Water
Location: Various Water Systems
Sour ce: Various ground water sources

Impacts

Reduced or no pumpage
from existing water
sources that show a
high level of chlorides
or have a short recharge
time with limited
storage

Response Agency

Response and Mitigation Actions

Shut down impacted wells and use other wells to supply
water to affected areas.

If pumpage from other sourcesislimited because of
extended drought conditions and/or aquifer levelsare at a
dangerously low level, implement mandatory restrictions
on water use.

If pumpage from other sourcesis not available, institute
mandatory water use restrictions and provide water
wagons with the instruction that water is only for health
and safety purposes; also fill existing reservoirs and
restrict for emergency purposes (fires).

Prior to drought conditions, identify existing sources that
would be impacted by high chlorides and identify and
install improvements to blend water with more potable
sources or to supplement distribution systems.

BWS

Reduced or no pumpage
due to drought AND
system failure due to
main breaks or power
loss

| dentify those systems that are isolated and would be
hardest impacted due to both drought and infrastructure
failure and give priority to insuring that infrastructure is
up-to-date and within standards in department’ s Research
and Facilities Improvement Program (RFIP).

If power loss occurs, deploy emergency portable
generators to impacted pump stationsto insure
availability of water.

BWS
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Reduced capacity of
system due to shortage
in available storage
capacity

Utilize sources outside of areas with storage capacity
deficits to supplement the internal sources to insure that
there is an adequate water supply.

If drought conditions persist beyond external sources
ability to supplement internal sources, implement
mandatory water use restrictions.

BWS

Reduced or no
production from other
utilitiesin the event
water supply is reduced

Form working partnerships with other utilities to address
supply problems/concerns in times of drought and
develop emergency alternatives for insuring continued
supply of water for operations that would impact public.

BWS

DROUGHT-RELATED COUNTY ORDINANCES

Sec 6-504 of the Revised Charter of the City and County of Honolulu - identifies the powers,
duties, and functions of the fire chief of the Honolulu Fire Dept. Thisincludes performing
firefighting and rescue work in order to save lives and property from fires and from emergencies
arisng on the sea and hazardous terrain.

Board of Water Supply Rules and Regulations. (Specific section citations to be added.)
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APPENDIX E: COUNTY OF MAUI INDEX

OFFICE OF THE MAYOR
**To be developed in Phase 2**

DEPARTMENT OF WATER SUPPLY
**To be developed in Phase 2**

COUNTY CIVIL DEFENSE
**To be developed in Phase 2**

REGION SPECIFIC DROUGHT ASSESSMENT
**T0 be developed in Phase 2**
DROUGHT-RELATED COUNTY ORDINANCES

Chapter 7, Sec. 8-7.3 of the Maui County Ordinance, - authorizes the fire chief to provide
fire protection to the people and property of the county of Mauii.

Department of Water Supply Rules and Regulations. (Specific section citations to be added.)
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APPENDIX F: COUNTY OF HAWAII INDEX

OFFICE OF THE MAYOR
**To be developed in Phase 2**

DEPARTMENT OF WATER SUPPLY
**To be developed in Phase 2**

COUNTY CIVIL DEFENSE
**To be developed in Phase 2**

REGION SPECIFIC DROUGHT ASSESSMENT

TableF1: Water Supply Sector Assessment for the South Kohala Water System, Hawaii

Sector: Water Supply

Location: South Kohala Water System
Sour ce: Kohakohau and Waikoloa Stream

Impacts

Drinking Water

Response and Mitigation Actions

Response Agency

Implement conservation program keyed to Waikoloa

Reservoirs in accordance with the following indicators:

150 mg— max storage
130 mg— Water Conservation
10% reduction
115-120 mg— Water Restriction
25% reduction
Activate Parker Well
110 mg— Activate Waimea Country Club Well
100 mg— Activate other sources
80-90 mg— Mandatory Restriction
Pursue devel opment of additional wells.
Develop conservation agreements with large users.
Promote an island-wide water conservation program.

DOH

Parker Ranch

DOA

Waimea Country Club
DLNR

Irrigation Encourage improvement to DOA agricultural water DOA
system. Farm Bureau
Explore partnership with NRCS to implement and UH Ext.
exchange of water system components. FSA
Encourage the implementation of best management SWCD
practices for water conservation. NRCS
DLNR
Livestock Initiate emergency forage program. Cattlemen’s Assoc.

Promote rangel and management and planning program.

DOA
Parker Ranch
DLNR
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Table F2: Water Supply Sector Assessment for the Makapala/Niulii Water System, Hawaii

Sector: Water Supply

L ocation: Makapala/Niulii Water System
Source: Murphy Tunnd

Promote an island-wide water conservation program.

Impacts Response and Mitigation Actions Response Agency
Drinking Water - Implement conservation program as warranted by DOH
reservoir, rainfall, and consump tion monitoring. DOA
Utilize nearby existing USGS monitoring well for DLNR
emergency use only. NOAA
Pursue development of new well sources. County CD
UGS

Table F3: Water Supply Sector Assessment for the Kukuihade Water System, Hawaii

Sector: Water Supply

L ocation: Kukuihaele Water System

Source: Spring (1)

Impacts

Response Agency

Drinking Water

Response and Mitigation Actions

- Implement conservation program as warranted by
reservoir, rainfall, and consumption monitoring.
Utilize nearby existing USGS monitoring well for
emergency use only.

Pursue development of new well sources.

Promote an island-wide water conservation program.
Continue to support USGS well drilling program.

DOH

DOA
DLNR
NOAA
County CD
USGS

Table F4: Water Supply Sector Assessment for the Haina Water System, Hawali

Sector: Water Supply

Location: Haina Water System

Sour ce: Deep well
I mpacts Response and Mitigation Actions Response Agency
Drinking Water - Implement conservation program as warranted by DOH
reservoir, rainfall, and consumption monitoring. DOA
Utilize nearby existing Lower Hamakua Ditch with DLNR
micro-filtration. Initiate a public awareness program for NOAA
consumption of treated non-potable water. County CD
Pursue devel opment of new well sources. USGS
Promote an island-wide water conservation program. Bishop Estate

Continue to support USGS well drilling program.
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Table F5: Water Supply Sector Assessment for the Papaikkou/Paukaa Water System
(Kaieie Mauka), Hawalii

Sector: Water Supply

L ocation: Papaikou/Paukaa Water System (Kaieie Mauka)
Sour ce: Papaikou Spring

I mpacts

Response and Mitigation Actions

Response Agency

Drinking Water

Implement conservation program as warranted by
reservoir, rainfall, and consunyption monitoring.

Haul water by tankers as required.

Pursue devel opment of new well sources and reservoir.
Promote an island-wide water conservation program.
Continue to support USGS well drilling program.

DOH

DOA
DLNR
NOAA
County CD
USGS

C. Brewer

Table F6: Water Supply Sector Assessment for the Waiohinu/Naalehu Water System,

Hawalii

Sector: Water Supply

L ocation: Waiohinu/Naalehu Water System
Sour ce: Haao SpringgMt. House Tunnel and Naalehu Well

I mpacts Response and Mitigation Actions Response Agency
Drinking Water - Implement conservation program as warranted by DOH
monitoring pumping hours of deep well and booster DLNR
pumps. UGS
Pursue devel opment of additional wells and reservoir. SWCD
Develop conservation agreements with large users.
Promote an island-wide water conservation program.
Continue to support USGS well drilling program.
Irrigation Encourage the implementation of best management DOA
practices for water conservation. Farm Bureau
Develop conservation agreements with large users. UH Ext.
Promote the repair of existing plantation agricultural FSA
water system in coordination with NRCS. SWCD
Refer farmers that have suffered crop lossto FSA for any | NRCS
emergency assistance. DLNR
Livestock Initiate emergency forage program. Cattlemen’s Assoc.
Promote rangel and management and planning program. DOA
Promote the repair of abandoned plantation agricultural DLNR
water system in coordination with NRCS. NRCS

DROUGHT-RELATED COUNTY ORDINANCES

Chapter 4., Sec. 6-4.2, County Charter of the County of Hawaii, 1991 - gives authorizetion to
the fire department to exercise and perform its duties prescribed by ordinance.

Department of Water Supply Rules and Regulations. (Specific section citations to be added.)
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APPENDIX G: MEMBERSHIP

HAWAII DROUGHT COUNCIL

Agency Member

Office of the Governor Sam Cdlgo

Department of Agriculture James J. Nakatani (co-chair)
Department of Land and Natural Resources ~ Timothy E. Johns (co-chair)
City and County of Honolulu Representetive Clifford Jamile

County of Kauai Representative Ernest LawWMark Marshall
Department of Defense Major Genera Edward L. Correa, Jr.
East Maui Irrigation Co., Ltd. Garret Hew

Hawaii Association of Conservation Didricts David Nobriga

Hawaii Cattlemen’s Council Dr. Cdvin Lum

Hawaii County Representative Milton Pavao (Interim)

Hawaii Farm Bureau Warren Watanabe

Maui County Representative Myles Inokuma

WATER RESOURCESCOMMITTEE

Agency Member

Commission on Water Resource Linnel T. Nishioka (co-chair)
Management (DLNR)

Honolulu Board of Water Supply Bert Kuioka (co-chair)
Agriculturd Development Divison (DOA) Dondd Martin
Commission on Water Resource Management Ned Fujii

Hawaii County Department of Water Supply Glenn Ahuna

Kaua County Department of Water Ernest Lau

Maui Department of Water Supply George Tengan

Nationa Westher Service Kevin Kodama

State Civil Defense Divison (DOD) Larry Kanda

U.S. Geologica Survey Richard Fontaine
Univerdty of Hawali Dr. Pao-Shin Chu
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WATER SUPPLY TASK FORCE

Agency
East Maui Irrigation Co., Ltd.
Kauai Department of Water

Agriculturd Resource Management Divison

(DOA)
Amfac Properties, Inc.

Commission on Water Resource Management

(DLNR)

Department of Hawalian Home Lands

Edtate of James Campbell

Gay and Robinson, Inc.

Gay and Robinson, Inc.

Grove Farm Properties, Inc.

Hawaii Department of Water Supply
Hawaiian Commercid & Sugar Co.
Honolulu Board of Water Supply
Kamehameha Schools

Maui Department of Water Supply
Maui Pineapple Co., Ltd.

Princeville Utilities

Safe Drinking Water Branch (DOH)
State Civil Defense Division (DOD)
Ulupaakua Ranch, Inc.

Wailuku Agribusiness Co., Inc.

Member

Garret Hew (co-chair)
Ernest Lau (co-chair)
Paul Matsuo

Dottie Bekeart
Dean N&kano

Rebecca Alakai
George Hiu

Alan Kennett
Charles Okamoto
Mike Furukawa
Glenn Ahuna
John Hoxie, Jr.
Bert Kuioka
Manabu Tagomori
George Tengan
Wes Nohara
Larry Dill

Bill Wong

Al Kang

Anthony Durso
Clayton Suzuki

AGRICULTURE AND COMMERCE TASK FORCE

Agency

Agricultural Resource Management

Divison (DOA)

Hawaii Association of Conservation

Didtricts
Agribusiness Development Corp.
Castle and Cooke Hawaii, Inc.

Commission on Water Resource Management

(DLNR)

Del Monte Fresh Produce
Department of Business, Economic
Development and Tourism

Member
Paul M atsuo (co-chair)

Mike Tulang (co-chair)

Alfred Lee
Beverly Kaku
Dean Nakano

Bob Pang
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Dole Food Co., Hawaii
Edtate of James Campbell
Edtate of James Campbell
Hawaii Farm Bureau (Big Idand)
Farm Services Agency
Hawaii Cattlemen’s Coundcil
Hawaii Farm Bureau (Maui)
Kahua Ranch, Ltd.
Kamehameha Schools
Land Divison (DLNR)
MacFarms of Hawaii, Inc.

Natura Resources Conservation Service
(USDA)
Robinson Trusts

John Hirota

Bert Hatton
George Hiu
DianeLey

Joann Nakata

Dr. Cdvin Lum
Warren Watanabe
Monty Richard, J.
Manabu Tagomori
Cecil Santos
Hillary Brown
Kenneth Kaneshiro

William Pety

ENVIRONMENT, PUBLIC HEALTH AND SAFETY TASK FORCE

Agency

Division of Forestry and Wildlife (DLNR)
Safe Drinking Water Branch (DOH)
Commission on Water Resource Management
(DLNR)

Divison of Forestry and Wildlife (DLNR)
Honolulu Fire Department

Oahu Civil Defense Agency

Sate Civil Defense Divison (DOD)

Member

Wayne Ching (co-chair)
Bill Wong (co-chair)
Dean Nakano

Pat Costales
Capt. Paul Gerard
Gary Susag

Larry Kanda

-G-3-



DROUGHT LEADERSHIP STRUCTURE July 15, 2000

Governor’s Office
Governor I
Hawaii Drought Council Hawaii Drought Council
o - Governor's Office Representative — Sam Cdlgjo
Cochairs: . State Department of Agriculture — James Nakatani

James J. Nakatani (DOA)

: State Department of Defense— Maj. Gen. Edward Correa, J.
Timothy E. Johns (DLNR-CWRM) ©Department of Jetense - Mg. sen. Eaward Lorea, v

State Department of Land and Natural Resources— Timothy Johns
Four (4) County Government Officials

Hawaii Association of Conservation Districts (Ex-Officio)

Hawaii Farm Bureau (Ex-Officio)

Hawaii Cattleman Council (Ex-Officio)

East Maui Irrigation Co., Ltd. (Ex-Officio)

State Drought Coordinator I_ Water Resources Committee I

State Drought Coordinator

Water Resour ces Committee ) I Co-chairs:
To be designated by Governor Linnel T. Nishioka (DLNR-CWRM)

Bert H. Kuioka (Honolulu BWS)
Other Members:

County Water Departments
Ag. Development Div. (DOA)
National Weather Service
Stakeholders

State Civil Defense

State Climatologist (UH)

U.S. Geologica Survey

Drought Task Forces

Water Supply Agriculture and Commerce Environment, Public Health,
and Safety
_ _ i L 7
Interim Co-Chairs: Interim Co-Chairs: Interim Co-Chairs:
Ernest Lau (Kauai Dept. of Water) Paul Matsuo (DOA) Wayne Ching (DLNR-DOFAW)
Garret Hew (East Maui Irrigation) Mike Tulang (HACD) Bill Wong (DOH-SDWB)
Other Members: Other Members: Other Members:
County Water Departments CWRM County Representatives
CWRM DBEDT CWRM
DOA Hawaii Farm Bureau State Fire Council
DOH-SDWB Hawaii Cattlemen’s Council Stakeholders
Private Agricultural Purveyors Land Division (DLNR)
Private Domestic Purveyors Natural Resources Conservation Svc.
State Civil Defense Stakeholders
Stakeholders [
| |
County/lL ocal Committees )
County/L ocal Committees
County-L evel Impact Committees (For_county-specific actions)
Kauai I— Oahu I—I— Maui I— Hawalii I

v e —

Prepar edness F Mitigation I_ Response I_ Public Education I
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APPENDIX H: INTERNET RESOURCES

This gppendix provides acomprehensive list of available Federd Assstance Programs and
sources that may be utilized to prevent or mitigate the impacts of a drought event.

Thisligt isavallable from the Website of the Western Drought Coordination Council at
http://enso.unl.edu/wdcc/products/programs.pdf.

A specific listing of Disagter Assstance Available from the United States Department of
Agriculture is available from the USDA Webdte at

http://www.usda.gov/da/disaster .html.

Drought Monitoring

Nationa Drought Mitigation Center’s Drought Watch
http://enso.unl.edu/ndmc/watch/watch.htm

Western Drought Coordination Council
http://enso.unl.edw/wdcc

Western Regiona Climate Center’s SPI Matrix
http:/Avww.wrec.sage.dri .edu/spi/spi.html

Western Regiond Climate Center Climate Monitoring
http://wrcc.sage.dri.edw/monitor/wdccmon.html

Climate Resour ces M onitoring

Climate Prediction Center (CPC)
http://nic.fb4.noaa.gov/products/predictions/andysis monitoring

Long-lead Forecasts:
http://www.usatoday.com:80/wegther/wout00.htm

Nationd Climatic Data Center (NCDD)
http://www.ncdc.noaa.gov

Water Resour ces Monitoring

USGS Water Resources Information
http://h20.usgs.gov

Natural Resources Conservation Service' s Water and Climate Center
http://www.wec.nres.usda.gov/water/quantity/westwide. html
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U.S. Army Corp of Engineer’s Indtitute for Water Resources
http:/Amww.wrc-ndc.usace.army.mil/iwr/currpt.ntm

El Nino/La Nina

CPC's El Nino Monitoring and Anayss
http://nic.fb4.noaa.gov/productsanaysis monitoring/ensostuff/index.html

NOAA/PMEL/TAO El Nino Theme Page
http:/Amww.pme .noaa.gov/toga-tao/e- ninaolhomehtml

Climate Diagnogtics Center’s El Nino Analysis and Prediction
http://www.cdc.noaa.gov/ENSO

El Nino in the Western United States, Hawaii and Alaska
http://mww.wrcc.sage.dri.edu/enso/enso.html

USA Today’s El Nino Information Page
http:/Amww.usatoday.com/weather/nino/wnino0.htm

Miscellaneous
Nationa Drought Mitigation Center’s Places to Go
http://enso.unl.edw/go/go.htm

Forest Service' s Wildland Fire Assessment System
http:/Amww fs.fed.usland/wfaswe come.htm

Bureau of Reclamation
http://mww.ubr.gov
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